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CRATER LAKE, OREGON. 
BY BARL MORSE WILBUR. 

Crater Lake, lying on the very summit of the Cascade 
Range in Oregon, about sixty-five miles north of the 
California line, is without doubt the most remarkable 
body of water on the continent, whether regarded as 
scenery or as an object of scientific interest. Capt. C. E. | 
Dutton, U. 8. A., who had charge of the government) 
survey of it made in 1886, reported at that time that it 
was destined to become famous throughout the world 
when it should become better known and understood. 
But although its existence has been vaguely known for 


more than forty years, its. remoteness and difficulty of | 
‘thus 500 feet deeper than Tahoe, which it resembles 


access have prevented any considerable numbers from 


and the present rim of the lake is composed of its lava. 
Undoubtedly by a great subsidence (because the sur- 
rounding country shows no evidences of so great an 
explosion) the whole mountain crest disappeared ; and 
its place is now occupied by a lake of elliptical shape, 





| above the same level. 
| there isa maximum depth of 1,996 feet, with a general 


6144 by 444 miles. The surrounding walls rise to height 
| of from 1,000 to 2,000 feet, and are so steep that a de- 
| scent is impossible except in two or three places. The 
highest elevation of the remaining rim is 8,228 feet 
above the sea ; and the surface of the lake is 6,239 feet 
Careful soundings show that 


mean depth of floor of about 1,600 feet. The lake is 


from Washington and made a ala study of the 
lake and its vicinity, and many other scientific men 
were present from different parts of the country. The 
geology of the region offers problems of the greatest 
interest for solution ; the fauna is said to be the most 
interesting of any part of the Cascades, the Biological 
Survey obtaining several undescribed species there 
this year, and the splendid specimens of ccnifers at- 
tract the botanist unusually. It was believed until 
this year that the lake contained »o aniimal life; bat 
the investigations of the Fish Commission showed 
that, while no fish were present, there were several 
species of small crustaceans and ap abundance of other 
fish food. The lake will be at once stocked with trout. 
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CRATER ISLAND IN THE GREAT LAKE ON SUMMIT OF CASCADE RANGE, OREGON. 


visiting it, beyond those living in its near vicinity. The 
past summer the Mazamas, a society in Portland, 
Oregon, devoted to the exploration and study of the 
northwestern mountains and their scenery, organized 
an excursion of 500 to 1,000 people to the lake. 

The lake itself is only one of the many crater lakes in 
different parts of the world, the best known of which, 
perhaps, are those in the Eifel, in Central Italy, and in 
Auvergne. These, however, are all small. Larger is the 
very remarkable lake in the island of Niuafou, between 
the Fiji and Samoan Islands ; the island being only the 
exposed rim of an old crater, whose center is occupied 
by a lake two miles in diameter, of unknown depth, and 
ninety-five feet above the sea. Crater Lake is more 
extraordinary than even this. The breadth and angle 
of its sides show that where the lake now is there must 
once have been a@ yoleano at least 14,000 or 15,000 feet 
high—that is, about the height of Mount Shasta. The 





gorges made by its great glaciers are still easily marked ; 


in several notable respects, and, therefore, the deepest 
water on the western continent ; although the Caspian 
has been sounded to a depth of 3,000 feet and Lake 
Baikal to 4,504 feet. 

From the floor of the lake rise three well marked 
cinder cones, two entirely under water and the third 
forming Wizard Island, 845 feet high, and having its 
own crater, 150 feet deep. The water of the lake is of 
the most remarkable deep blue color, and so clear that 
the bottom can be seen at a depth of over 100 feet. 
The lake has no visible outlet or inlet, and is undoubt- 
edly fed from the precipitation in the immediate 
vicinity. A water gage established by the Mazamas 
this year shows that the water slowly but very 
steadily falls as the summer progresses. 

The expedition of the Mazamas had something of 
the nature of a scientific expedition. Parties from the 
Geologieal Survey, the Biological Survey, the Fish 





Commission and the Division of Botany wer@ there 


The most important discovery, however, was that 
made in taking temperatures of the water. It was 
found that while the surface temperaturé was 61° Fah., 
at 555 feet the minimum of 59° was reached, and that 
below that the temperature gradually rose antil at the 
bottom, at 1,650 feet, it was 46°. The econélusion is 
almost irresistible that this curious phenomenon is dve 
to the presence of very considerable volcanic heat. 

The weirdness and grandeur of the lake ftseif have 
so focused attention that it had been forgottem that 
the mountain on which it is situated, although over 
8,000 feet high, had never had a name. it has now 
been formally christened Mount Mazaina, in honor of 
the vanishing genus of mountain goat, fromm which the 
society mentioned above takes its name. The Geo- 
logical Survey have lately published a large scale Map 
and deseription of Crater Lake, and the place is sure 
before long to be known as one of the greatest stenie 
attractions of the country. 
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A NOTABLE EVENT .IN AMERICAN SHIPBUILDING, 

It is not putting the case too strongly to say that no 
event in the history of American shipbuilding has had 
greater significance than the recent placing of an order 
by the Japanese government with the Cramps Ship- 
building Company, of Philadelphia, and the Union 
Iron Works, of San Francisco, for the construction of 
two war vessels. It marks a forward step in the devel- 
opment, or rather rehabilitation of our maritime inter- 
ests, as notable in its wayas the floating of'the first 
steel cruisers of our new navy some dozen or more years 
ago, or the recent successful trials of our three first- 
class battleships during the past twelve months. 

The action of the Japanese government in intrusting 
the building of two of the crack ships of its present 
programme to American builders proves that the uni- 
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form excellence of the ships and material which have 
been turned out of American yards has had its 
effect. It means that, in the estimation of the young- 
est and most progressive of the naval powers of the 
world, our work is fully up to the standard of the old- 
est and most experienced yards of Europe. Not, how- 
ever, that we needed any such indorsement. Ships 
like the battleship Indiana, the armored cruiser Brook- 
lyn, and the protected cruisers Minneapolis and Colum- 
bia, are as fine vessels of their class as are to be found 
afloat to-day; but, still there is one cireamstance which 
gives special importance to the action of the Japanese 
in placing this order with us, and this is that they have 
but lately emerged from a warin which their victories 
were won by the type of vessel which they are now hav- 
ing built in American yards. They are, therefore, 
specially qualified to judge of its value, and would 
naturally wish to place the order with those firms 
which are best qualified to carry it out. 

The contracts were awarded after mature delibera- 
tion, and a thorough consideration of plans submitted 
by European builders, the Japanese commissioners 
having first visited the various shipbuilding yards in 
this and other countries. 

The new ships will be 405 feet long, with 45 feet beam, 
and about 1744 feet draught, the normal displacement 
being 4,760 tons. They will have high speed—about 
2244 knots—and wil! be h armed, carrying two 
8 inch gaus of the a ten 4°7 inch rapid 

inders, and, two 
they are enlarged 

vift, powerfully armed cruiser, of 
derate ich reudered good service in the ope- 
ions of the late Chinese war. 

There is every reason to expect this successful compe- 
tition of our home yards with those of the world will 
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{i| open the way for an extended connection with those 
vane # | countries whose navies are built abroad. Japan itself 
a | j is-evidently aiming at naval supremacy in the Pacific, 


and will undoubtedly call for ships faster than her 


> yards can supply them, and the various South Ameri- 


can republics are entirely dependent upon foreign ship- 
builders for new vessels. Our great shipbuilding con- 
cerns on the Atlantic and Pacific coasts are advantage- 
ously placed for competition. They are nearer in some 
cases by many thousands of miles, and we have, more- 
over, ail the advantage which our excellent relations 
with these peoples, especially on the southern conti- 
nent, undoubtedly gives us. 

The securing of these contracts is another evidence 
of the wisdom shown by the government in decreeing 
that the ships of the new United States navy shouid 
be built in American yards and entirely of American 
material. It required some courage to do this at a 


mo | time when the cost of building warships was much 


greater in this country than in Europe, the art 
being yet in its infancy. And yet in ‘no other way 
could the naval shipbuilding industry have been re- 
suscitated in this country. The enormous first cost of 
the necessary plant for the manufacture of armor and 
machinery would have prevented any private corpora- 


751| tion from -undertaking its erection, unless they were 


sure that a certain amount of orders would be 
fortheoming each year. And, although the earlier 
ships were costly, it was not long before the many im- 
proved and labor-saving methods which American es- 
tablishments introduced into the nanufacture of ships, 
guns and armor enabled them to make a rapid reduc- 
tion in the price of their bids for government work. 
This was shown at the bidding for the last three battle- 
ships authorized by Congress, when the prices showed 


a reduction of from twenty to thirty per cent over the | 
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build the large ocean steamer as cheaply as the English 
and German firms, there is every reason to hope that 


we soon shall do so. At the last visit of the British 
ironmasters to this country they freely admitted that 
manufactured product was turned out more cheaply: in 
this country than was possible at home, and this in spite 
of the higher wages. They attributed the difference to 
improved machinery, skillful administration and 
greater efficiency of labor. There is no reason to sup- 
pose that we have reached ,the limits of, progression 
along these lines in our shipbuilding industry, and it is 
reasonable to look for a time, not far distant, when 
orders for European passenger and sailing ships will be 
freely plated in American yards. 





GOOD LOCOMOTIVE PERFORMANCE WITH HEAVY 
LOADS. 


On the occasion of a recent trip by our representa- 
tive from Philadelphia to Jersey City over the Penn- 
sylvania Railroad, some exceptionaliy good running 
was done by the company’s well known compound 
locomotive No. 1516. The train consisted of thirteen 
ears of more than average weight, as will be seen from 
the accompanying figures, and it was hauled over the 
division in two hours and twelye minutes, or one 
minute less than schedule time. 

In reply to our inquiry, Mr. Thomas U. Ely, chief 
of motive power, writes us : 

“This locomotive is a compound, and was built in 
1892 as an experiment to enable us to get some infor- 
mation in regard to the compounding principle. It 
was the first locomotive with seven foot driving wheels 
built in modern practice up to that time. It has done 
excellent work and seems well adapted to hauling 
heavy trains at a high speed. 

“The train on which your representative rode from 
Philadelphia to Jersey City on October 4 consisted 
of thirteen cars, as follows : 


Weight of Weight with 

_ - - > 

Two sleeping Cars........+....+.- . 190,000 197.500 
DR cab ceccticcegsccccccces 196,800 216,300 
Gnd GRAB BER. co sccccccesccscsccee 95,000 95,000 
DO ME ccc eveccccccces cepses 125,600 201,600 
One baggage Car .. ..... 2... cceseees 55,000 95,000 
Four express Cars. .......+...000-0.00 210,400 330,400 
| RS RAEI E Es Pe 872,800 1,135,800 
RMOREIOs 00's eee cnececvcsvesecasis 145,500 
I ee Se ee 77,000 
Total weight of train........ ... 1,358,300 

ae 


‘*The steam pressure was 205 pounds. _ 

No. 1615 is a two cylinder compound, with two oy! 
side cylinders, 19 and 31 inches in diameter, with # 
inch stroke. It has piston valves 1244 inches in diame- 
ter, which are placed in the saddle within the frames, 
and, therefore, between instead of on top of the cyl- 
inders. The hurricane deck is carried at the level of 
the cab floor and just clears the top of the cylinders, 
being curved down in front of them to the regulation 
height of an ordinary pilot. The boiler is of the Bel. 
pane pattern, with a firebox 3 feet 4 inches wide and 9 
feet long. The drivers are, as stated, 7 feet in diame- 
ter, and as the boiler is 65 inches in diameter, it is nec- 
essarily carried very high, the center being 9 feet above 
the rails. 

The truck wheels and those under the tender are 
unusually large, 42 inch, the tender being of the Eng- 
lish type, six wheeled, with a rigid wheelbase. It 
weighs 77,000 pounds when loaded with 3,000 gallons 
of water and 15,000 pounds of coal. 

Referring again to the table of weights, it will he 
noticed that 568 tons were hauled for a distance of 90 
miles at the rate of over 40 miles per hour, and we are 
informed that the locomotive was working well within 
its maximum power. This is as fine a performance in 
hauling a heavy train at express speed as has come 
within our notice, and it proves that there are. cer- 
tain classes of work for which the compound is specially 
adapted. Recent experience both in this country and 
abroad seems to establish the superiority of the simple 
engine for exceptionally high speeds, and it is on 
cant that in the recent racing from London to 
land the latter type did most of the work. At lower 
speeds, and with heavier loads, the compound begins 
to show an economy. 

————mq<08+ 0 
A New Harbor Mail Transport. 

The plan begun last August of having the foreign 

mails transferred to special tugs while the steamers were 


cost of the earlier battleships contracted for a few detained at quarantine, and transported to the various 


458 | years before. 


railway terminals direct without going to the New York 


Incidentally it should be mentioned in this connec- | office and then to the respective transportation lines, 
tion that there is no greater stimulus to the creation of | has operated so well during the past few months that 


ms | & merchant marine than is offered by a liberal policy | 


of naval shipbuilding. The costly plant, the expert | 


the post office department at Washington will recom- 
mend to Congress the building of a special mail trans- 


«| workmen and the skilled designers which are essential port boat of rapid speed fitted up with sorting bins 


to the suecess of naval yards, whether publie or pri-| and tables similar to the present railway mail cars, 


m4) vate, exercise a powerful stimulus upon the general | which will meet incoming vessels and take the mails off 


shipbuilding interests of the country. The firm that | at quarantine. Then on the way up New York Harbor 


There ought to be no reason why we should not com- 
pete for Atlantic liners as successfully as we have done 


ys | 20 build an Indiana or a Massachusetts is well equip- | the clerks will quickly distribute and sort th mail mat- 
ped for the construction of a St. Paul or a St. Louis. | ter intended for the different roacs. 


| 


lt aleulated 
much time will be saved in this way and a m«.eprompt 
\So-anes' of the mails insured. The proposed vessel is 


for these Japanese warships. If we cannot at present | to cost $40,000 
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THE HEAVENS FOR DECEMBER. cember 6 the shadow of the III satellite will ingress 
‘SY WILLIAM R. BROOKS, M.A., F.R.A.8. at 4h. 15m. On December 16, at 4h. 2 m., the shadow 


THE SUN. 

The sun’s right ascension on December 1 is 16 h. 
33 m. 44 s.; and its declination south of the celestial 
equator is 21 deg. 58 m. 26 s. 

On the last day of the month its right ascension is 
18 h. 46m. 7s.; and its declination 23 deg. 1 m. 51s. 
On the morning of December 21 the sun reaches its 
vreatest southern declination, 23 deg. 27 m. 13s. On 

hat date also it enters Capricornus and winter is said 
to begin. It will be seen from the above that, even by 
the last of the month, the sun has returned northward 

iearly half a degree from its most southern dip. 

Sun spots are ratherinfrequent just now, but an oc- 
asional fine group will reward the faithful telescopic 
»bserver. 

MERCURY. 

Mercury is evening star, but, having been in superior 
conjunction with the sun only two days before the 
month opens, it will not be visible until the latter part 
of December, when it must be looked for soon after 
sunset and near the sunset point. 

On December 1, at four o’clock P. M., Mercury is in 
aphelion, or in that part of its orbit which is most dis- 
rant from the sun. This must not be confounded with 
Mereury’s greatest elongation from the sun as seen 
from the earth, which is, of course, an entirely different 
thing. 

Mercury is in conjunction with the moon on Decem- 
ver 4, at 7h. 16 m. in the evening, when the planet will 
be 3 deg. north of the moon. 

The right ascension of Mercury on December 1 is 16 h. 
46 m. 48 s.; declination south 23 deg. 33 m. 20 s.; and on 
December 31 its right ascension is 20 h. 3 m. 46 s., de- 
clination south 22 deg. 10 m. 59 s. 

VENUS. 


Venus is evening star, and although its great south- 
ern declination robs it of much of its prestige, it is 
nevertheless a most regal object in the southwestern 
heavens. 

No one can mistake this peerless celestial gem on the 
warm bosom of the early night. 

Interest has been revived in the question of the axial 
rotation periods of Mercury and Venus by a recent an- 
nouncement from Mr. Percival Lowell’s observatory at 
Flagstaff, Arizona. 

The result of his observations leads him to think 
that these planets make but one axial rotation in per- 
forming a reyolution about the sun, thus confirming 
. the work of the noted Italian astronomer Segre, 
who came to a similar conclusion a tout «x years ag 


Further particulars from the |» wervatory, | 


which has unsurpassed facilit ditions for 
these delicate observations, wil! ed with great 


interest. ‘ 


Venus crosses the meridian o mber l,at 2h 
29 m. in the afternoon, and sets h. 58m, P. M. 

On December 31 it crosses the meridian at 3 o’clock 
in the afternoon, and sets at 8 h. 2m. P. M. 


MARS. 


Mars is in the eastern evening sky, on the first of the 
month rising soon after sunset, and is well placed for 
telescopic observation a few hours later. Its great 
northern declination is especially favorable. 

Mars comes into opposition at midnight, on Decem- 
ber 10, and it will be then at its nearest approach to 
the earth for this apparition. While the wonderful so- 
called canals must be left to the great telescopes, much 
detail ean be seen on the planet with good instru- 
nents of moderate aperture under proper conditions of 
the atmosphere, or in “ good seeing” as astronomers 
say. Much also depends upon good eyesight—a trained 
and edueated vision. This usually comes with years 
of practice. Mars rises on the first of the month about 
6 o'clock in the evening, and reaches the meridian 
three-quarters of an hour after midnight. On the last 
day of the month it rises at 5 h. 40m. P. M., and 
reaches the meridian at 10 o’clock P.M. The right 
ascension of Marson December 15 is 5 h. 6 m. 6 s.; and its 
north declination 25 deg. 39m. 8s. Its apparent motion 
is slowly retrograde through the constellation Taurus. 


JUPITER. 

Jupiter is in the morning sky, in the constellation 
Leo, and about twelve degrees eastward from the 
bright star Regulus in that constellation. Jupiter may 
now be observed telescopically to good advantage, 
reaching a fair altitude by three or four o'clock in the 
morning. Its wonderful belts and spots are already 
being studied by the enthusiastic students of this giant 
planet. Four of its moons will afford delightful and 
ever-changing telescopic pictures; while later, as it 
Sweeps into nearer reach, the great instruments will 
attack the diffieult fifth satellite. 

| name herewith some of the interesting phenomena 
of the satellites which may be observed in December. On 
the early morning of December 2, the I satellite will 
‘ransit, ingress at 1h. 30m. Egress of its shadow at 


~h. 3m. Egress of the satellite at $h. 50m. On De- 
‘ember 3, at 1h. 6m., the I satellite will reappear 
‘rom an oceultation. On December 4 the IV satellite 
will disappear in eclipse at 8 h. 8 m. 38s. On De- 
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of the I satellite will enter on the disk. Ingress of the 
satellite ITat5h.14 m. Egress of the shadow of I at 
6h. 22m. On December 21, at 1 h. 36 m. 44s8., satellite 
IV will reappear from an eclipse. On December 26 
satellite I will reappear from an occultation at 1 h. 5 m.; 
and likewise satellite II at 2h. 35m. On December 31, 
at 5h. 5m. 28s., satellite I will disappear in eclipse. 
At 5 h.'19 m. will occur the ingress of the shadow of 
satellite II; and at 6 h. 12 m. 40s. satellite III will dis- 
appear in eclipse. It is understood that all these times 
are morning hours. On Christmas Day, at noon, Jupi- 
ter will bein conjunction with the moon, the planet 
being 3 deg. 38 m. north of the moon. 

On December 1 Jupiter rises at miduight and crosses 
the meridian at 6 o’clock A. M. On December 31 it 
rises at 9 h. 35 m. and crosses the meridian at 4 h. 4 m. 
A.M. Through the latter part of the month Jupiter is 
apparently nearly stationary. On December 15 its 
right ascencions is 10 h. 48 mw, 7 s.; declination north 8 
deg. 47 m. 23 s. 

SATURN, URANUS AND NEPTUNE. 

Saturn and Uranus are near each other in the morn- 
ing sky, but too near the sun for good telescopic study. 
They are in conjunction on the morning of December 
28, when Saturn will be 1 deg. 49 m. north of Uranus. 

Neptune is in opposition to the sun on December 10, 
when it rises at sunset, and is well placed for telescopic 
observation later in the evening. The right ascension 
of Neptune on December 1 is 5 h. 13 m. 12 s., declina- 
tion north 21 deg. 34 m.4s. On the last day of the nionth 
its right ascension is 5 h. 9 m. 30 s.; declination north 
21 deg. 30 m. 9 s. 

Smith Observatory, Geneva, N. Y., Nov. 21, 1896. 

The Shore Koad Drive in Brooklyn, N. Y. 

Of all the many picturesque drives around New 
York Bay, there is none that presents a series of pret- 
tier marine pictures than can be seen from what is 
known as the Shore Road, which follows the meander 
of the eastern shore of the bay, from picturesque Bay 
Ridge, at Bay Ridge Avenue, to Fort Hamilton at the 
entrance of the Narrows. The present road, which has 
ever been a favorite haunt of the citizens of Brooklyn, 
follows very closely the sharp curvature and abrupt 
grades of the bluffs which overlook the bay at this 
point, and while these features may enhance the ro- 
mantic beauty of the spot, they are too pronounced ¢ 
be suitable to the necessities of 4 public driveway 
The Yoad. moresver, is at its best ndrrow and indifi 











ently maintained 
taken steps to 


to a driv 


The city commissioners have latels 


improve the present road and turn it i 
similar to the well kuown Riversi Drive and Speed 
way in New York City, and the sple twelve mile 
New Jersey known as the Hudson 
County Boulevard. The proposed improvements are 
to be carried out on a lavish scale, as may be judged 
from the fact that the preliminary purchase of the 
strip of water front, including the proposed road and 
lying between it ‘and the bay, will cost in the neigh- 
borhood of two and a half million dollars. The water 
front thus acquired will be placed under the care of 
the Park Department of Brooklyn. 

The work will be commenced at the Bay Ridge end, 
and in general the line of the existing road will be fol- 
lowed, the curvature being reduced and the grades 
lightened. The scheme provides for a fifty foot drive- 
way, with a sidewalk six feet wide on the inside for 
the use of residents along the route. On the shore 
side of the road, immediately joining it, will bea strip 
of grass eight feet wide, planted with shade trees, and 
then a walk sixteen feet wide immediately on the 
edge of the bluffs. This plan will be followed as far 
as Ninetieth Street. From there to Fort Hamilton 
there will be a drive thirty feet wide along the top of 
the bluffs and another forty feet wide at the edge of 
the water. There will also be a sixteen foot walk and 
a twenty foot bicycle path at the edge of the water, 
which will follow the shore line for the whole two and 
one-quarter miles from Bay Ridge Avenue to the fort. 

The ground between the driveways and walk on the 
bluffs and the shore line walk and bicycle path at 
water level will be tastefully sloped, terraced and 
planted. At the north end the drive will connect with 
a parkway, which is to be constructed from First 
Avenue to Fort Hamilton Avenue, and which, in order 

to avoid interruptions from surface line traffic, will be 
carried by tunnel or bridge across the intervening 
avenues from First to Eighth inclusive. 

The work is being carried out under the care of 
Edwin C. Swezey, C.E., with William Jackson, C.E., 
of Boston, Mass., as consulting engineer. 

The Testing of Smokeless Powders, 

In the SUPPLEMENT for the current week (No. 1092) 
will be found a very interesting article on the testing of 
smokeless powders by Mr. Griffith, who has had a very 
extensive experience. This article is published by spe- 
cial arrangement with the English journal Arms and 
Explosives, and is specially recommended to all who 
are interested in explosives. 


rétch of road hi 
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Mechanical Devices that Bring Evile in Their 
: Train, 

Just as the inventive genius of the age has forced 
novelties into the higher professions, and the expert 
mechanic finds his field growing larger continually, so 
the physician sees new or special diseases confronting 
him resulting from new conditions in modern life. 
These new diseases receive names from the lay world 
which are adopted by the scientific people. 

Among the new maladies, says the New York Daily 
Tribune, which the physicians attribute to recent 
mechanical and scientific inventions is the “trolley 
foot.” The motorman on electric and cable ears rings 
the warning gong by pressing his foot upon a knob or 
button, and itis said that the constant pressure pro- 
duces an ailment which had never been known until 
the new cars came into use. 

‘In the first place,” said a motorman, “it wears out 
the shoe quicker than you have any idea; but that’s 
the shoe’s fault. Then, tapping the knob produces a 
tickling sensation at first, and then the foot gets inflam- 
ed. Of course, we know that it can’t be anything 
serious, and keep right on kicking the thing, and after 
a few days the inflammation wears off, the skin gets 
hard and we think it’s all over and that we'll have no 
more trouble. But that’sa mistake. Shooting pains 
and nervous twitchings follow, and these are worse 
when one is off duty then when kicking the gong.” It 
was explained that in most instances the difieulty 
wears away, but that ‘‘ trolley foot” had caused many 
men to quit the service of the railroad corporations. 

Telephone ear, as a result of constant use of the tele- 
phone, has given the ear specialists considerable work. 
The structure of the ear is not in any way affected by 
the use of the instrument, but the unnatural use of the 
organ frequently causes a nervous strain, which is re- 
flected in the aural nerves. When asked about the 
cure for the telephone ear an otologist said : 

“TI have never seen a case which was not cured ina 
short time after the cause was removed. When the 
patient stops using the telephone, the ringing noises 
and the headaches soon disappear.” 

Bicyele back and bicycle toes are among the ills 
which are charged to the improper use of the bicycle. 
“The man or woman,” said a physician, “‘ who doubles 
up on a wheel cannot escape the ‘bicyele back’ if 
lives long enough, and the cower? on 4 i 
contract the ‘bicycle * whic! 





. ; ‘ : iy R ; noe 
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sho ie, and he wi be troubied it 

wa it he gair confidence 6nough in hisself 

ry ion of his feet. As to the 

‘4, it is simply a natural consequence. The 

men who work in mines and who are compelled to 

stoop for hours at a time have what is known as ‘ min- 

er’s back,’ which is identical with ‘bicycle back ;’ but 

while we pity the miners, we condemn the wheel- 
men.” 

Telegrapher’s cramp is another one of the modern 
complaints. It results from the manipulation of the 
telegraphic key, and affects the sufferer in the same 
way as writer’s cramp. The fingers which are used on 
the key and the whole forearm are frequeritly made 
useless, and are restored tu a normal condition only 
after scientific treatment by gymnastics and massage. 

Typewriter’s cramp is much like the telegrapher’s 
cramp, but as both hands are used in writing on the 
machine, so both hands are often involved in the ab- 


normal condition. 


is nLra 


+. 


The Convention of the American Society of 
Mechanical Engineers. 

The New York convention of the American Society of 
Mechanical Engineers was opened on the evening of 
December 1, when Mr. John Fritz deiivered the presi- 
dential address, taking for his gubject ‘‘ The Progress 
in the Manufacture of ron and Steel in America, and 
the Relations of the Engineer to it.” The papers which 
are periodically read at these meetings form some of the 
most valuable contributions to the technical literature 
of the country, and it is needless te say that the contri- 
butions on this occasion were fully up to the traditions 
of the society. 

By the courtesy of the secretary, Mr. F. R. Hutton, 
we are enabled to print the first paper of the series in 
the current issue of the SUPPLEMENT. It is from the 
pen of Sir Henry Bessemer and is entitled an ‘* Hustori- 
eal and Technical Sketch of the Origin of the Bessemer 
Process.” The distinguished metallurgist g'ves in full 
detail the various steps by which he was led to the dis- 
eovery which has made him famous ; and the recita! is 
rendered very clear by copious illustrations, among 
which are cuts of the reverberatory furnace in the op- 
eration of which he first observed the possibility of de- 
carbenizing cast iron solely by the air blast, and also of 
his early converters. The paper is timely, and in view 
of the recent discussion of Beasemer's claims to the pro- 
cess, will excite widespread interest. In subsequent 
issues of the SUPPLEMENT we shali publish several 





other papers from the series that were read at the late 


convention. 
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THE CONDENSATION OF AMMONIA GAS, 

The illustration represents a condenser of simple and 
inexpensive construction in which the operation of con- | 
densing ammonia gas may be more rapidly carried on 
than has been generally practicable heretofore, the con 
denser being also adapted for use as a brine cooler. The | 
improvement has been patented by John D. Smith, of | 
No, 688 Amsterdam Avenue, New York City. 
Fig. 1 shows the condenser in perspective, 
with portions broken out, and Fig. 2 is an 
inside view of the front header. The head 
uggered condensing 
from the rear 





ers are connected by str 


pipes, all inclined 
to the front header, and leading through the 


downward 


lower portion of the front header is a water 
pipe which extends back and forth through 
the whole series of condensing pipes, and has 
an outlet at the upper ond of the front head 
er, the water pipe being of considerably less 
diameter than the condensing pipes. The 
front header, as shown in Fig. 2, has a trans 
verse inclined partition, from which a pipe 
designed to earry the con 
densation takes the 
partition to a point of discharge into a suit 


leais downward 
whieh place above 
able receptacle near the lower end of the 
front header, the partition preventing the 
passage of gas to the lower portion of the 
header 

The gas entering by the vertical pipe at the 
top of the front header circulates or passes 
into the condensing the par 
the flow of water through the water cir- 


pipes above 


tition, while 
culating pipe very rapidly condenses the gas under a 
| 


very low pressure 4 large portion of the gas is con- 


densed in the pipes above the partition, and the ready 
outflow of the condensation prevents the clogging of | 
the pipes that so frequently happens in other forms of 
cotidensers. For the comparatively small amount of | 
gas passing to the lower pipes, the condensation is car- 
ried to a bottom outlet of the front header. In using 
the device as a brine cooler this outlet is dispensed with, 
and the apparatus is placed ina tank of brine suit- 
the ammonia being expanded 


The evaporation | 


able for storage supply 
in the bottom of the 

of the ammonia in the outer pipes, which are in com- 

brine in the tank, is rapid, and | 
the evaporation act” directly on the surface of the inner | 
pipes, through which the brine is passing, the capacity | 
of the ges for the absorption of latent heat being thus | 


front header. 


munication with the 


completely utilized 
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THE AUTOMATIC LUNCH COUNTER. 
One of the most elaborate applications of the “‘ nickel- 
it machine” is that which forms the subject of 





in-the-al 


AUTOMATIC LUNCH 


| slot to receive the coin. 
cup beneath the faucet bearing the label of the drink | 


| which are controlled by what is known as the Quisisana 


Company. It will be seen from the illustration that in 
place of the ordinary counter served by waiters there is 
a set of ornamental cabinets ranged along one side of 
the room which have a shelf projecting at a convenient 
height, upen which are placed the necessary glasses or 
Above the drinking vessels are the faucets anda 


cups. 





SMITH'’S AMMONIA GAS CONDENSER. 
The customer places a glass or 


which he desires and the money is inserted in the slot. 


The apparatus will then automatically, without further | 


action of the buyer, deliver the liquid. The establish- 


| ment in question offers a customer the choice of a large | are sent all over the world. 
| . . . . : . 
variety of drinks, the various liquors being obtainable | trade as Leghorn corals were in strong demand. 


at all seasons of the year, and the iced drinks of sum- 
mer being replaced by a variety of hot drinks in the 
winter. 

The liquors, ete., are kept in glass vessels and the hot 
drinks in nickel tanks surrounded by a hot water bath 
which is heated by gas. In order to insure perfect clean- 
liness, no rubber is used, the liquids being conducted to 
the faucets through silver.tabing. The measuring out 
of the drinks is controlled by clockwork located within 
the casing of the stands. Each stand is provided with 
an automatic spraying nozzle for cleaning the cups and 
glasses. It is located in thé center of a disk “which is 
provided with a groove tq receive the rim of the in- 
verted glass. Upon pressing dewn, a spray of water 
rinses out the vessel. 

The eatables, such as sandwiches, cakes, etc., are con- 





Aw 





tray, and whenever the purchase coin is put in the slot 
the tray revolves far enough to:bring a sandwich oppo- 
site an opening through which it is automatically pre- 
sented to the purchaser. Other stands provide hot 
chicken, beef or other meats, and, indeed, the Quisi- 
ana café has a bill of fare which would compare favor- 
ably in point of variety with a first-class restaurant of. 
the common type. 

- - — + 0 - - 

Production of Amber, 

The working of amber in Prussia is a 
monopoly in the hands of a firm who own 
the two best mines, Palmnicken and Krax- 
tepelle. For the concession they have, ac- 
cording to Consul Hunt, of Dantzig, to pay 
to the German government a royalty of 
650,000 marks (about $162,000) a year. It is 
reckoned that this firm has up to now paid 
no less a sum than $5,000,000 in royalties to 
the German government. In addition to the 
output from the mines in 1895, a good deal 
of amber was picked up on the beach at 
Pillau, in the province of East Prussia, be- 
ing washed up with the seaweed during the 
prevalence of northwesterly gales. The 
shore at Pillau after a storm is sometimes 
covered with a layer of seaweed three feet 
thick, among which the amber is found en- 
tangled. Men, women and children find 
easy and lucrative employment in search- 
ing for the amber along this part of the 
amber coast. The people engaged in this 


|precarious work often earn thirty shillings a day 


and more. In 1895 about 100 tons of raw amber came 
to Dantzig to be worked up, as compared with 140 tons 
in 1894. It was nearly all melted to make lae and 
varnish. The larger pieces are made into beads, which 
The beads known to the 


Street Cleaning in Berlin. 

The street cleaning department of Berlin, Germany, 
is managed by a committee consisting of four city 
councilors and eight aldermen. The commissioner or 
‘* director ” receives a salary of a little over $2,000. The 
next employé is called the inspector and receives 3,000 
marks (about $750). Then there are six overseers and 
an administrator, with salaries from 2,160 to 2,850 
marks, and twenty-four chiefs, with 1,500 to 2,000 marks 
ayear. Eight hundred and ninety-seven workmen are 
regularly employed. Of these, ninety-six are foremen, 
receiving 3°75 marks (not quite a dollar) a day ; five 
hundred and fifty-one workmen of the first class, with 
$25 marks a day ; seventy second class workmen, with 
2°75 marks a day, and one hundred and eighty boys at 








COUNTER, WITHOUT WAITERS. 


the accompanying illustration, which shows the interior | tained beneath a large bell glass, as shown in the third | 1:60 marks aday. They are, however, paid for Sundays 


of a café in the Potedamerstrasse, Berlin, equipped with | 


automatic lunch counters. There are several establish- 
ments of the same kind in this and other German cities 


stand from the right. The glass contains about one 


dozen sandwiches, each of which is placed in a paper 
dish. They are arranged ina cirele upon a revolving | 


and holidays, also during sickness, and receive a pen- 
sion in old age.—Oesterreichische Monataschrift far den 
Sffentlichen Baudienst. 
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A RAILROAD MISSION CAR. 

We present an engraving of a singular railroad car. - It 
is used for mission purposes in Siberia. The country is 
sparsely settled, so that the number of established 
churehes is very small, and the car offers a very good 
solution of the problem of religous instruction and 
worship. It is transferred from station to station and 
services according to the Greek ritual are held in it. 
The interior is very handsome, being decorated with 
all the rich barbarity and splendor of Russian art. 
The walls are covered with painted images and are pro- 
vided with a tabernacle, large candlesticks, ete. Access to 
the interior of this rolling church is gained in the usual 
manner. At one end of the car is a chime of bells and 
the top is surrounded by Greek crosses. Mission cars 
have been used in the United States, especially in 
North Dakota, where the same conditions obtain as in 
Siberia. They contain an organ, an altar, a font, and 
seats for quite a congregation. 

—— 0 —Oe 

A Night in a Metropolitan Newspaper Office.* 

There are three distinct grades of men in every news- 
paper office, the men who write, the men who edit, and 
the men who neither write nor edit, but who direct. 


At the head of every metropolitan newspaper is the | that of the night editor, 


editor. He directs 





assigned during the afternoon. Two reporters are kept 
in-reserve in the office every evening. The night city 
editor has a most responsible place. He must be a 
man of keen judgment. He has little time for delibera- 
tion. When the news comes of some accident, some 
defalcation, some murder, the sudden death of some 
prominent man, he must not only judge instantly what 
is to be done, but must know where to send to get 
the fullest information. 

The telegraphic news editors in the office of which I 
write especially number three men, and their work is 
divided geographically. But in most offices one man 
is in charge of the telegraphic news, and he parcels out 
the copy. It is a fact that every newspaper receives 
every night from two to five times the amount of mat- 
ter itcan print. Very little of it is written smoothly. 
Rarely is an article sent to the composing room without 
change. The large staff of editors is necessary to cull 
out what is printable, to avoid libelous matter, to write 
the head lines, to condense, to verify statements. As 
fast as each article is edited it goes to the composing 
room, and in the course of half an hour on an average 
a proof is ready for examination. About eight o'clock 
in the evening a new face appears in the office. It is 
His business is to go over the 





comes a lull. The proofs keep accumulating, however, 
and if any man has an excuse to get feverish it is the 
night editor. At one o'clock he must send more pages 
away, according to a careful time schedule. He must 
supervise the placing of every article in its proper 
place and page, keeping kindred matters together and 
skimming with the eye of a hawk through his proofs, 
which fairly rain downon him. Heis the one man who 
is supposed never to make any mistakes and who must 
invariably catch the mistakes of others. He must make 
changes frequently, using his best news instincts in 
stantly and without deliberation. He usually keeps 
back three pages to the last. One of his last duties is 
to decide what to leave out for lack of room. It is at 
times of emergency that the greatest strain comes on 
the night editor. 

In the telegraphic news possibly a presidential con- 
vention or a general election causes the greatest strain. 
At conventions expert writers from the office are sent 
out, men who know the peculiarities of the office. 
They must file their matter in the telegraph office page 
by page, as it is written, and must give instructions on 
each page as to the proper place it is to oecupy in the 
story. The telegraph offices have a way of dividing 
every long article filed with them into sections, known 
as ‘“ Letter’ A,” 
‘* Letter B,” and 





the policy, and 
final responsibil- 
ity rests on him 
for everything 
that appears in 
the paper. He 
has under him the 
managing editor, 
who is the chief 
executive officer of 
the establishment. 
This man has sup- 
ervision of the col- 
lection of the news 
and the manner in 
which it is pre- 
pared for publi- 
eation. He hasa 
city editor to ecol- 
lect the local news 
and frequently 
another man to 
look after the tele- 
graphic news. The 
city editor has a 
corps of report- 
ers under his 
charge and the 
chief telegraphic 
news editor has a 
corps of corre- 
spondents in the 
various cities of 
importance in the 
country under his 
charge. Only a 
few papers, how- 
ever, have a man 
in direct charge of 
the telegraphic 
The after- 
noon is spent regu- 
larly in the office 
in sending out re- 
porters on the cus- 
tomary news as- 
signments of the 
day, in reading 
articles submitted 
for the Sunday 
newspaper, in writing editorial articles, in looking over 
the mail, in eulling from the exchanges material for 
reprint. This requires a large force, but the work is 
subdivided so that there is no rush. 

At six o'clock in the evening a new force of men ar- 
rives in the office. They are the editors of copy. The 
composing room begins work at seven o’clock and the 
editors at onee begin to prepare the copy that has been 
written in the office during the afternoon or the tele- 
graphic news copy that has been sent to the morning 
papers as well as to those of the afternoon. The man- 
aging editor goes home for three or four hours and the 
office falls at once into a routine. 

The night city editor is now in charge of the collee- 
tion of local news and the editing of copy in his depart- 
ment. He has five or six copy editors to assist bim. 
As fast as an article is prepared it is handed to him and 
he checks it off on his assignment sheet and either pre- 
pares the article for the printer himself or gives it over 
to one of his assistants. What is called “department 
matter” is usually the first copy to be handied. This 
consists of the reports from the courts, from the city 
hall, the coroner's office, and the like. Reporters con- 








news. 


tinue to come in from time to time to announce the re- 
sult of the investigations to which they have been 


* Franklin Matthews, in the Chautanquan, Condensed | for Public Opinion, 
{rom which paper we copy.—Ep, 





RUSSIAN MISSION CAR. 





soon, The editor 
in the home office 
frequently gets 
“Letter G” be- 
fore “ Letier C 

has begun, and it 
takes a cool brain 
and a steady hand 
to eliminate ob 
jectionable mat 

ter, keep the 
words in their pro 
per order, and 
maintain a steady 
rate in sending 
the matter to the 
composing room. 
Eleetion night 
brings duties such 





as come only on 
those occasions. 
(irdinary routine 
is practically sus- 
pended. “On ordi 
nary occasions, 
however, there is 
econfu 
sion, no more ner 
vous excitement, 


no more 


ne more feverish 
haste in a metro- 
politan newspaper 
office than there is 
in the daily con 
duct of a railroad 
plant, 
cee 


Why do the Lost 
Walk in Circles? 





The question is 
often asked, Why 
is it that a person 
who is lost, wheth- 
er it be in a dense 
wood or on a 
prairie, invariably 
moves in a cirele, 
and always to the 
right? No satis- 


work of the editors on proof, to catch all their errors, | factory answer has ever been given for this well-known 
and to place every article in its proper place in the | peculiarity under the circumstances mentioned, 


paper. He usually answers the telegraphic news que- 


Some physiologists, anatomists, and speculative philo- 


ries and then goes over the editorial articles first with | sophers claim that the left leg in the human species is 


great care. 
have been made. 


He then reads such proofs of the news as | slightly longer than the right, and so takes longer 
One of his first duties is to get an | steps, thus causing a motion to the right which in time 


estimate of the space needed for the advertisements | completes a circle, if the mind is so bewildered that it 


and then to get an idea as to the space each of the | has no fixed objective point in view. 


Perhaps the real 


most important articles under consideration requires. | answer to this queer que-tion lies in the fact that most 


By a little figuring he can tell whether the paper will 
be unduly crowded and he allots to each department 
the amount of space it can reasonably expect. There 
is no sense in putting a lot of matter in type that can 
never find a place in the paper. About ten o'clock the 
managing editor comes in again. He spends the even- 
ing in reading proofs for errors in judgment, in answer- 
ing his correspondence, in settling matters of policy 
which are referred to him for final decision, and in pre- 
paring days ahead for news events which are of import- 
ance and the exact time of whose occurrence is known, 

About twelve o'clock it is noticed that the night editor 
is anusually busy. It is time for him to send some of 
his pages to the stereotyper. He sees that the editorial 
articles are placed properly according to the editor’s 
schedule, fills up the chinks with such material as har- 
monizes with the page, and sends it off. The pages 
with the markets are next prepared and then there 


| 





persons use their right hands in preference to the left, 
and are accustomed to passing objects on their right- 
hand side, and so, unconsciously, keep edging off to 
the right. On a prairie, however, where there is noth- 
ing in the way of obstacles worthy of mention, this 
cause or reason for walking in a ‘‘ right-handed ” circle 
would hardly hold good. 

Does any reader know, adds the Saint Louis Repub- 
lic, whether it is a fact or not that left-handed persons 
who are lost make the cireie in an opposite direction 
to that made by a right-handed person ? 
> + > ee 

Old Ships. 

Some old wooden ships are still serviceable. The 
British Mercantile Shipping List contains one ship 122 
years old; three between 105 and 110 years; four be- 
tween 100 and 105; thirteen from 95 to 100; and four- 
teen from 90 to 95. 
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Selenece Notes, 

The Berliner Tageblatt estimates the deficit on the 
exhibition to amount to something like $1,950,000, and 
this in spite of the fact that, according to the Lokal 
Anzeiger, the exhibition, beforeit closed on Nov. 15, was 
visited by 3,500,000 paying visitors. 

According to the recent communication made to the 
Royal Society of New South Wales by Prof. Liversidge 
on the composition of sea water, the professor finds 
that it contains about (5 to 0°8 grain of gold per ton, 
thus confirming the work of Sonstadt, published some 
years ago 

German explorers in New Guinea, Dr. Lauterbach, 
Dr. Keruting, and Herr Tappenbeck, discovered in 
October, at the foot of the Bismarck Mountain, a navi- 
gable stream flowing through a fruitful and thickly 
populated plain, over which they traveled for two 
hundred miles. This is the first well populated area 
that has been discovered in the interior of New Guinea. 

Prof. W. J. Waggeoer finds that with an ordinary 
printing press and woodcuts or similar relief engrav- 
ings all kinds of pictures and diagrams may be printed 
upon sheets of transparent gelatin, in the same way 
that they are now impressed upon paper. The prints 
thus made are ready for use as lantern slides without 
any further preparation, and can be produced for a 
few cents 

In the polar regions, Mr. Moss found that at a tem- 
perature of —35° C. (—31° Fah.) a candle would not 
burn regularly; for the wax would not melt, being 
cooled at once by the surrounding air. The flame then 
burned feebly, and sank down into a kind of tubular 
hollow ; and on boring holes into this the flame sank 
down 80 as to leave a tubular shell, which was actually 
not melted by the flame. The continuous current of 
very cold air induced by the flame was not heated suf- 
ficiently to enable it to melt the wax above the flame. 

When a soil that is not irrigated is covered with 
plants, it evaporates, according to Prof. Wollney, a far 
greater quantity of moisture than when the surface is 
bare. In the former case the evaporation cannot ex- 
ceed the quantity received by the soil from the atmo- 
sphere before or during the period of growth. Swampy 
lands and those that are well irrigated, as also free sur- 
faces of water, can, under circumstances favorable to 
evaporation, sometimes give to the atmosphere a great- 
‘hen corresponds to the precipita- 

‘ame time. 
adium compounds has 
erica, says Nature. 
. height of about 
te containing 
ve is easily 
worked, burns ea * cant of 
ash. This ash conta juarter of 
its weight of vanadium, besides « r, with ¢ 8 
of zirconium and platinum. 7! tracti 
vanadium on the large seale has 
M. K. Helouis, who has applied it te 
aniline black, to the coloring of porcelai 
lurgy. The vanadium used by M. Moissa 
paration of vanadium carbide came from this source. 

The following table, showing the proportion of light 
reflected from various substances as compared with 
that which falls upon their surfaces, is given by Dr. 
Sumpner, and will be found of interest, says Popular 
Science News : 
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Weeeenn ROSRIIE PAPEP.....c vce euesscoe: coccgscceseesescowes 
White cartridge paper..........+..seceees 
White tracing cloth 
White tracing paper.... 
Ordinary foolscap 
Newspapers e «es 
Yellow wall paper .............. 
Bioe paper...... Coes coesoecoceeceorscoeoncoesee tees 
Dark brown paper 
Dark chocolate paper... 
Plaved deal, clean 
Planned deai, dirty. . 
Yeliow painted wali. dirty 
By common agreement the wasp is accepted as em- 
blematical of irritability and petty malignity ; but even 
this much abused hymenopterous insect plays a bene- 
ficial part in the work of nature, as a note in the Irish 
Naturalist testifies. A number of wasps were seen by 
Mr. R. M. Barrington, of Bray, buzzing about his cows. 
Closer inspection revealed that they were all busy 
catching flies, and pouncing with the rapidity of hawks 
after birds on the flies as they tried to settle or rest on 
some favorite part of the cow. One white cow drew 
more wasps than any of the others, because the moment 
a fiy alighted it was seen at once against the skin. 
When 4 wasp catches a fly it immediately bites off both 
wings, sometimes a leg or two, and occasionally the 
head. Mr. Barrington saw some of the wasps when 
laden with one fly catch another, without letting go 
the first, and then fly away with both. There was a 
constant stream of wasps carrying away flies, probably 
to feed the larv# in their nests, and returning again to 
the cows to catch more. In about twenty minutes Mr. 
Barrington estimated that between 300 and 400 flies 
were caught on two cows lying close to where he stood. 
Perhaps this narrative of good deeds accomplished will 
lead people to think more leniently of the vices of the 


wasp. 
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AN EFFICIENT ANCHOR. 

For anchoring vessels to the shore of a stream, or for 
fastening guy lines in raising derricks or in house mov- 
ing, the simple form of anchor shown in the accompa- 
nying illustration has been devised and patented by 
John J. Ryan, of No. 120 Front Street, Memphis, Tenn. 
The anchor post has a tapered lower end provided with 
a screw blade, its upper end receiving a wrench by 
which the post is turned into the ground, and there 
being an aperture in the post through which may be 
passed a bolt to secure a line shackle in position. Mova- 
ble vertically on the post between the screw blade and 
a collar just below the shackle is a metal anehor disk, 
shown also in the small view, the slot in the disk being 
closed by a riveted plate when the disk has been placed 





RYAN'’S SHORE ANCHOR. 


in position on the post. This disk is designed to be es- 
pecially advantageous in making an anchorage in soft 
or sandy soils, or in banks over which water is flowing, 
and also serves as a guide to hold the post straight 
while screwing it into the ground. 

AN IMPROVED HYDRAULIC ENGINE. 

The illustration represents an improvement in hy- 
draulic engines whereby the action of aram or mo- 
mentum valve is rendered antomatic, and the momen- 
tum of water is utilized to handle other fluids or gases, 
as in a pump. The improvement has been patented 
by Horace D. Payne, of Thompson, Pa. Combined 
with a .ram valve of peculiar construction having a 
water supply is an incased diaphragm or piston, the 











space beneath which has connection with the water 
nupply, while the space above is adapted to receive 
) handle a fluid or gas separate trom the water sup- 
The diaphragm thus has a fluid on each side, or a 

one side and a gason the other side, the 

pressure being nearly equalized in either case and in- 











PAYNE'S HYDRAULIC ENGINE. 


suring durability in the diaphragm. The valve is 
adapted to be seated in the casing by the water pres- 
sure, and a bolt movable transversly in the casing is 
adapted to engage the valve stem to hold the valve 
open, a pivoted lever connected with an overflow vessel 
moving the bolt out of engagement with the valve 
stem, while a water receiver has connection with a bolt 
adapted to hold the valve in closed position. A 
weighted lever pivoted to a bracket on the valve casing 
is adapted to move a pivoted lever connected to a bolt 
adapted to hold the valve open, and a vessel connected 
to the weighted lever is adapted to receive water dis- 
charged from the valve casing. As shown in the en- 
graving, the device is arranged as a combined boiler 
feeder and pump for conducting the water from steam 
coils or radiators of a heating system situated below 
the water level of the boiler, 








Facts About False Mair. 

History (writes Mr. Eric Broad, in Hearth and Home} 
records the fact that in 1662, in this country, long flaxen 
hair was purchased, from the head, at ten shillings an 
ounce, while other fine hair fetched from five to seven 
shillings for the same quantity; and within the pres- 
ent century the heads of whole families in Devonshire 
were let out by the year at so much per poll, ‘‘a peri- 
wig maker of Exeter going round at certain periods to 
cut the locks, afterward oiling the skull of each bereft 
person.” That the use of false hair as an aid to 
feminine beauty was not unknown to the ancients is 
well proved. The Greeks, Romans, and Egyptians, 
long before the dawn of the Christian era, resorted to 
the wearing of tresses obtained from other persons’ 
heads ; they even went so far as to paint bald heads so 
as to represent them as covered with short hair, also 
marble caps, so painted, were worn. A valuable mer- 
chandise in the blond hair of German women is men- 
tioned in ancient Roman history. 

A question that has doubtless often presented itself 
is: Where did all this hair come from? This question 
I will endeavor to answer. With the coming of spring, 
in the midlands and west of France, appeared what 
may fitly be termed a singular class of nomadic indi- 
viduals, armed with long, iron-tipped staves, and bear- 
ing heavy pecks of merchandise upon their backs. At 
first glance one would have taken them to be ordinary 
hawkers ; yet merchandise was but an accessory to 
their strange industry. They were the coupeurs, the 
reapers of a hirsute harvest. Armed with long, keen 
shears, they went their way seeking the tresses of will- 
ing victims dwelling in outlying hamlets and vil- 
lages of peasant France; and a laborious business it 
was. From “ dewy morn” until the shadows of night 
gathered thickly, they did their ten or fifteen miles a 
day—often fruitlessly and with empty stomachs, their 
only bed the wayside. In Auvergne these seekers after 
hair were known as chimneurs. The Bretons called 
them margoulins, which terms have no fit English par- 
alleix. These curious journeymen exerted every effort 
to gain theirends—a good head of hair ; the former pre- 
ferring the local fairs as a workroom, the latter choos- 
ing to visit the dwellings of their possible clients. In 
summer the Brittany margoulin was often seen going 
through the streets, carrying his long staff, from which 
hung twists of hair, while he cried in doleful tones the 
well known “ Piau! Piau!” at the sound of which the 
cottagers, with an itching desire to possess some of his 
gewgaws, attracted the wanderer’s attention. He was 
only too pleased to dazzle their eyes with his many coi- 
ored wares, and the bargaining was not slow to begin. 
While the woman fingered his goods, the margoulin 
weighed her tresses with his hand—a proceeding at 
which he was adept through long practice. The bar- 
gain ended, the woman yielded her abundant locks in 
return for afew yards of cotton stuff, or a gay petti- 
coat, to which—thanks to the progress of civilization— 
the coupeur had to add a small sum of money. Some- 
times the transaction was not completed without much 
discussion on both sides. Very often the coupeur had 
to return to the charge owing to female indecision ; and 
he was more than happy when sure that a tardy 
remorse would not rob him of half his coveted 
trophy. 

Until the authorities intervened cutting was con- 
ducted in public as an amusement for onlookers, it 
being considered highly entertaining to hear ten or 
twelve rival coupeurs eulogizing their wares, each pro- 
testing his to be far superior to his fellows. The pro- 
hibition of this custom drove the hair harvesters to 
erect tents, rent for the day unoccupied shops, cellars, 
stables, or any corner they could find wherein to estab- 
lish themselves. Sticks were then stuck up, from them 
being suspended petticoats as a lure, as an indication 
of what could be had in exchange for tresses ; to the 
petticoats were attached twists of hair as trade marks. 
The ruse succeeded, peasants halted, casting envious 
glances at the multi-colored garments; they were 
handled, and even tried on, thus affording an oppor- 
tunity to the coupeurs to flatter their fair customers— 
who did not long rest—and victory rewarded the cute 
buyers. In Auvergne—where the coupers were most 
numerous—the greatest harvest was reaped on St. 
John’s day. The ingathering extended from April to 
September, during which month the butchers, bakers, 
locksmiths, ete., forsook their ordinary avocations for 
that of the coupeur, returning to their,Jegitimate trades 
with the coming of the dead season. The hair of differ- 
ent countries was distinguished by certain qualities ; 
for instance, that of Auvergne was the coarsest ; the 
finest and the most flaxen came trom Belgium; the 
blackest and longest from Italy ; while that procured 
in Brittany was the most beautiful, though least well 
eared for. 

a 

It is announced that our neighbors, Foster, Paul & 
Co., 364 Broadway, manufacturers of kid gloves, are to 
retire from business on January 1. This firm was 
established some twenty years ago, adopting a patent- 
ed fastening for gloves, and to this invention is attri- 
buted their great success as manufacturers and the for- 
tune the concern has acquired. 
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Natural eeacee Notes, 

The Fountain Tree.—Mr. Henri Lecomte, who has 
ently returned from a mission to Congo, gives some 
rious details concerning a fountain tree that he met | 
th in his travels. This tree, which is very lofty and | 
ows in damp places, is called the ‘‘moosanga.” It 
longs to the order Urticacee. The trunk is very 
vular and is provided with large branches that bear 
inely dissected leaves. It is divided at the base, like 

nat of the mangroves, and enters the earth through a 

.rge number of ramifications. When the tree is cut 

t a height of about five feet, says the Chronique 

adustrielle, a large quantity of water is observed to 
tow from the section. Mr. Lecomte cut one at a height 

f five feet from the ground that had a diameter of 

wenty inches, and then, forming a gutter along the 

unk, placed a pail at the base. The next morning 
he pail, which held nine quarts, had overflowed. The 
vater continues to flow after the trunk has been cut 
some time. It doubtless ascends the trunk through 
apillarity. It seems to be perfectly potable, although 
ich in chlorides and other salts. 

The Roentgen Rays in Botany.—The result of some 
experiments recently communicated to the German 
Botanieal Society, by Mr. Alfred Schober, seems to 
show that the X rays exert scarcely any influence upon 
the phenomena of plant life. Plants exposed to the 
ution of the light of the Hittorf tube showed, how- 
ever, that this differs from solar light, as far as plants 
are concerned, in that it does not cause any heliotropic 
ineurvation. It is well to add, nevertheless, that the 
conclusion is perhaps immature, seeing that the time 
of exposure of the plants to the rays was quite short 
(thirty minutes) and not sufficient to justify the asser- 
tion made by the experimenter. 

Vegetation and Civilization.—Mr. Thomas Kirk, in a 
memoir recently published by the Philosophical Society 
of Wellington, New Zealand, gives a certain number of 
interesting facts relative to the modifications that the 
indigenous flora has undergone. These modifications 
are due to the direct or indirect action of man, volun- 
tary or involuntary. Thus, at the present time there 
are five hundred new species that have been more or 
less completely acclimated in this country, where they 
had never existed before. In certain regions such spe- 
cies have obtained such a firm footing that they might 
readily be thought to be indigenous, if their true history 
were not known. The indigenous flora has receded 
before these strangers; and it must not be thought 
either that it is large plants that are driving the old 
flora out, for in most cases it is small species which, 
through numerous and varied mechanisms that it 
would be interesting to explain in detail, gradually 
succeed in eliminating plants that at first sight seem to 
be vigorous and well adapted for a successful struggle 
for existence. 

Census of the Animal Kingdom.—The editors of the 
Zoological Record have recently drawn up a table that 
indicates approximately the number of the living spe- 
cies of animals. The following are the figures given : 
Mammals, 2,500; reptiles and batrachians, 4,400; tuni- 
cata, 900; brachiopods, 150; crustaceans, 20,000 ; myria- 
pods, 3,000; echinoderms, 3,000; cm@lenterata, 2,000; 
protozoans, 6,100; birds, 12,500; fishes, 12,000; mol- 
lusks, 50,000; bryozoans, 1,800; arachnids, 10,000; in- 
sects, 230,000; vermes, 6,150; sponges, 1,500. General 
total, 366,000 distinct species. 

Fear in Animals.—A Scandinavian writer cited by 
the Zoologist has recently described a curious method 
of capturing swans much employed for centuries past 
in the northwest of Iceland. ‘The swans, after moult- 
ing in autumn, leave the interior in order to reach the 
coast. The inhabitants of the coast and their dogs are 
prepared, and, when the birds approach, begin to 
make as much noise as they can by shouting, striking 
boards with stones, and making as much of a racket as 
possible. This noise has a powerful effect upon the 
young swans, which, terrified and distracted, and not 
knowing which way to turn their beads, allow them- 
selves to fall to the ground, where they are seized with- 
out any difficulty. Fear is likewise exploited in South 
America for the capture of another species of swan by 
the Gauchos, who, when they perceive a flock, run 
toward it in keeping themselves leeward to the wind 
and in concealing themselves. When they get close 
enough to the flock, they spur up their horses and rush 
upon the birds with loud shouts. The swans, seized 
with fear, are unable to take flight, and allow them- 
selves to be seized and slaughtered upon the spot, 
The paralysis of fear is met with also in other animals, 
and in a most marked manner. Mr. Cancani ,has 
pointed out quite a large number of instances in which 
animals have given manifest signs of fear or inquietude 
before earthquake shocks. We need not look for a 
peculiar form of presentiment in these animals, for. they 
are in all probability influenced by the very slight 
tremors that precede the eavy shocks. However, as 


Mr. Cancani remarks, such iaquietude of animals is! 


observed only in cases in which the center whenee the 
shock emanates is quite distant, and he supposes that 
the slight vibrations travel more ‘\;uickly than the 
strong ones, but that it requires 4 distance 

enough to allow the differences to be appreciable, in 


|order that the vibrations may arrive sufficiently in 
advance of the shocks and affect the animals before 
the shocks occur. 

Animals and Steam.—A writer in a German engineer- 
ing journal contrasts the behavior of different animals 
toward steam machinery. That proverbially stupid 
animal the ox stands composedly on the rails without 
having any idea of the danger that threatens him; 
dogs run among the wheels of a departing railway 
train without suffering any injury, and birds seem to 
have a peculiar delight in the steam engine... Larks 
often build their nests and rear their young under the 
switches of a railway over which heavy trains are con- 
stantly rolling, and swallows make their homes in 
engine houses. A pair of swallows has reared its young 
for years in a mill where a noisy 300 horse power engine 
is working day and night, and another pair has built 
a nest in the paddle box of a steamer that plies between 
Pesth and Semlin. 

The Speed of Birds.—The speed of pigeons and of 
birds in general has been much discussed in recent 
times by different zoologists. Many authors are in- 
clined to give too high figures. Thus, according to 
Spallanzani the speed of the martin is fixed at 290 feet 
per second, and that of the pigeon (estimated from a 
flight of four from Paris to Budapest) at 155 feet per 
second. But these figures appear to be erroneous. 
An interesting experiment, reported by Ciel et Terre, 
has just been made at Anvers by Mr. A. Verschuren on 
the subject of the speed of swallows. Having suc- 
ceeded in capturing one of these birds, he marked it 
and gave it in charge of a train that started for Com- 
piegne on the 16th of May with 250 baskets of carrier 
pigeons belonging to the Federation Colombophile. 
The swallow was set free on the 17th of May at 7 o'clock 
in the morning along with the pigeons, and, quick as a 
flash, took a northerly direction, while the pigeons 
were still describing numerous spirals in search of their 
direction. At twenty-three minutes past eight the bird 
made its appearance in Anvers and hastened to seek 
its nest. The first pigeons did not enter their cote till 
half past eleven. The swallow had made the 140 mile 
trip in one hour and eight minutes, say at a speed of 
120 miles a hour or about 190 feet asecond. The pigeon 
attained a speed of but 35 miles an hour or 50 feet a 
second. Such speed, nearly 200 feet a second, gives us 
an idea of the rapidity with which swallows are capa- 
ble of aecomplishing their migrations. To reach Bel- 
gium from the north of Africa, for example, it would 
take them scarcely half a day. 

“The Leechee.—The leechee, or as it is variously 
spelled, litchi, lichi, or la’tji, is the most celebrated of 
the indigenous fruits of China, and is now frequently 
imported to this country and sold in fruit stores, and is 
sometimes presented by Chinese laundrymen to their 
eustomers. There are several varieties, but the most 
common is nearly round, about an inch and a half in 
diameter, with a thin, brittle shell of a red color, cov- 
ered all over with rough, wartlike protuberances. 
Others are larger and heart-shaped. When fresh they 
are filled with a white, almost transparent, sweet, jelly- 
like pulp surrounding a large~shining brown seed, 
After they have been gathered some time, the pulp 
shrivels and turns black, and then bears some resem- 
blance to a prune, The Chinese are very fond of these 
fruits and consume large quantities of them both in a 
fresh state and when dried and preserved in various 
ways. The tree that produces them (Nephelium litehi) 
grows to a height of about twenty feet, and is a native 
of Southern China, although known only in a culti- 
vated state. 

od 
The New Mint Bullding. 

The plans for the new United States Mint, to be built 
in Philadelphia, at Sixteenth and. Spring Garden 
Streets, have been completed and approved, and ad- 
vertisements for bids for the erection will be promptly 
issued, says the American Manufacturer.: The act 
authorizing the building fixes the cost at $2,000,000. 
The site cost $325,000. The plans purpose a’ building 
to cost $1,650,000. It will occupy the entire square 
beunded by Spring Garden, Sixteenth, Buttonwood 
and Seventeenth Streets. The main front ison Spring 
Garden Street and the side entrance for workmen and 
wagons on Sixteenth. 

The building is arranged in the form ofa hollow 
square with an interior courtyard. The front of the 
building proper on Spring Garden Street is 316 feet, 
while the terrace which runs the entire length of the 
lot is 396 feet. The building has frontages on Sixteenth 
and Seventeenth Streets of 180 feet. ‘The rear of the 
building on Buttonwood Street comes directly on the 
street. The architecture is of the classic style, with 
sothe ornamentation of cornice, etc. The interior ‘ar 
rangement is designed in the most careful manner to 
secure the bent possible practical operation of the mint. 

THE SCIENTIFIC AMERICAN : Patent Agency has just 
issued its new hand book on patents,.which awill besent 
to any one contemplating the securing of patents free 
of charge. This-little book is up to date and gives: val- 
uable information concerning the steps ey. for 
procuring patents, trade marks, ete. 
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The Abuse of Free Libraries, 

At its recent annual meeting in Cleveland, the 
American Library Association heard some candid criti- 
cism from its president, Mr. John Cotton Dana, libra- 
rian of the Public Library of Denver. He feared that 
his enthusiasm for the free public library was born 
more of contagion than of conviction. In the publie 
library, he said, you have stored a few thousand 
volumes, including, of course, the best books of all 
time—which no one reads—and a generous percentage 
of fiction of the cheaper sort "> this place come in 
good proportion the idle a. e lazy, and alse the 
people who cannot endure the wurden of a thought, 
and who fancy they are improving their minds, while 
in fact they are simply letting the cool water of know- 
ledge trickle through the sieve of an idle curiosity 
The more persistent visitors are largely men who have 
either failed in a career, or never had a career, or do 
not wish a career. 





Mr. Dana charged the free public library with re- 
lieving the idle, the incompetent, and the indifferent 
reader from the necessity—-would he have books—of 


going to work toearn them. It checks, he continued, 
the serious reader in collecting a library of his own 
adapted to the wants and tastes of himself and his 
family. It leads parents to regard with indifference 
the general reading of their children, just as the free 
public school may lead them to be indifferent to their 
formal education. 

This and much more in the saine strain was loudly 
applauded by Mr. Dana’s large and representative 
audience of librarians. It is evident that the abuses of 
free public libraries have led to mueh searching of 
heart among their chief officers. They are feeling, as 
the teachers of the public schools also feel, that they 
eannot take the place of the parent who abdicates 
from one of the primary responsibilities of parenthood. 
A child whose father and mother band over its mental 
and moral culture to the teacher and the librarian 
virtually becomes an orphan. Neither public sehool 
nor public library can do its duty toward its pupils 
and readers without the hearty and intelligent co- 
operation of parents. Mr. Dana’s address was clearly 
intended to traverse the easy optimism and self-gratula- 
tory vein usual in presidential utterances. His criti- 
cisms will bear fruit in pointing to the abuses and losses 
inevitable when the form of gratuity is impressed upon 
a comfort or a luxury which each should buy for him- 
self. The form of gratuity is a form only; at great and 
increasing cost a service is proffered which should be 
rendered, not in the free public library, but ir. the 
home ; or, if a compromise must be made, then by the 
free public library watchfully directed from the home. 
—Appleton’s Popular Science Monthly. 

a es SESS 
Dr. Salmon on Tuberculosis, 

In the course of an address given in New York City, 
Dr. D. E. Salmon, chief of the National Bureau of 
Animal Industry, made the following brief summary 
upon Tuberculosis, says the Massachusetts Plowman. 
We have learned, said Dr. Salmon, that: 

1. Tuberculosis is a germ disease. 

2. The germ attacks a great number of animals ; e. g., 
men, cattle, fowls, swine, sheep, cats. dogs, horses, rats, 
mice, domestic vermin. Even bedbugs have been 
known to communicate the disease. Each infect 
animal throws off germs capable of infecting 11, 
others. 

8. The germ attacks only diseased or abraded tissue 

4. There are cells within the body whose duty it is to 
fight disease germs. 

5. The germ may enter either by inhalation, inocula- 
tion or ingestion. 

6. Tuberculosis is more prevalent in old thanin young 
cattle. 

7. Tuberculosis is not hereditary. 

8. The germ can be killed: a, by a temperature of 
158 degrees Farenheit for thirty minutes; b, by direct 
sunlight ; ¢, by diffused sunlight. 

9.. Its virulence depends on the numbers present. 

10..In-breeding, poor health, poor ventilation, poor 
food, lack of sunlight, are important predisposing 
causes. 

11. There is no more, if as much, tnberculosis at the 
present time than in the past. 

12. °Tuberculin, in competent hands, is a trustworthy 
and safe diagnostic agent. 

18. Tuberculosis is not a respecter of breeds. 

14. That communities have been furnished almost 
entirely with milk from tuberenious herds, without any 
appre¢iable increase in tuberculosis. Others have been 
furnished milk from healthy herds with no appreciabie 
decrease in tuberculosis. 

15. That where fat calves have been inspected, even 
where a large proportion of their dams and nurses are 
tuberctilous, only in from two to five in 100,000 has 
the disease been detected. 

One Gonelusion drawn by Dr. Salmon is to the effect 
that tuberéulosis i is not hereditary, and he thinks the 
disease could be bred out of a herd by separating the 
infected animals and raising the healthy calves accord 
ing to.the Danish method recently described in this 
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THE VICTORY OF SHOT OVER ARMOR, 

We present in this issue an excellent half-tone en- 
graving of what may justly be called the most success- 
ful penetration of Harveyized armor plate on record, 
which was made by a Johnson solid shot at the naval 
proving ground, September 5. The penetration of 10 
inches of nickel steel, face hardened, reforged plate by 


a 6 inch shot, as shown at the point marked No. 3 in| 


the engraving, is in itself a phenomenal performance, 
and places the gun once more far in the lead. But 
when our readers learn that, after penetrating the 
plate, the shot passed through 12 inches of oak 
and three plates , inch thick, and was finally 
found 8 feet back in the sand and practically un- 
injured, they will understand how complete is the 
superiority of the best type of shot over the best 
type of armor to-day. 

it is a matter of history that, just at the time 
when armor plate makers were discouraged by the 


ease with which the gun makers were able to 
rate the toughest nickel steel, Mr. Harvey 

ced his brilliant invention for giving an in- 
‘hard face to the plate, and succeeded in 

ing up the projectiles at the moment of 

act. Shots which theoretically should have 


i 
passed clear through a Harveyized plate failed to 
do so, because their points could not hold together 
long enough to break in through the highly tem- 
pered face, which was made so hard that it could 
cut glass like a diamond point. 

Subsequent to the appearance of Harveyized 
armor the makers of projectiles have been trying 
to produce a shot which should combine the neces- 
sary hardness and toughness to enable it to split 
open the hardened face and hold together until it 
had wedged its way through the body of the plate 





A 6 INCH JOHNSON 
SOLID SHOT, SHOWING 
METHOD OF ATTACH- 
ING THE SOFT STEEL 


Scientific American. 








locity of 2,505 foot seconds and an energy of 4594°8 foot 


tons at a point 21°5 inches normally from the bottom, 
and 82 inches from the left edge of the plate. The 
work of the shot, which passed through the plate 


practically uninjured, can best be given in the words | 


of the official report: 

Action of Projectile.—Projectile penetrated plate, 
backing, boiler plates, and was recovered 8 feet back in 
the sand, entire, with the exception of one-half of base 


sad 


FORGED HARVEY PLATE, 


itself. A few of the best makers have met with CAP. 
partial success. The Hoitzer in Europe and the 
Sterling-Wheeler in this country have succeeded in| broken off diagonally to the bandscore. The remain 


breaking up the face; but the effort has proved too 

much for the shell, which has usually collapsed before 

it could get entirely through the plate. This has been 

the ease almost invariably when the improved reforged 

Harvey plate has been attacked. The result is shown 

very clearly in the case of shot No. 1 in the recent 

trials, when an 8 inch Holtzer shot, weighing 250 pounds, 

and fired with a velocity of 1 800 feet a second, entered 
> z the point embedded. 

“1 Haveyized plate held | 

though the final victory 

hot and armor was to 

move on the part of 

y extraordinary, but very 

nd. He placed a eap of soft steel over the 

point of the shot to protect it, and, 





the plate e* 


ing portion of the shell was in excellent condition, with 
the point whole, the head slightly scored, increased in 
diameter at the bourrelet 0°15 inch and in body 0°06 
inch ; length decreased 0°49 inch. Two small surface 
longitudinal cracks in the body 5°5 inches and 2 inches 
long, also two in the head 1°5 inch and 2°5 inches long 
respectively. Four fragments recovered ; total weight, 
95 pounds; weight of the shell proper, 85 pounds. 
Effect on Plate.—Penetration complete ; diameter of 
shot hole, 644 inches ; interior for about 3°5 inches in 
rough, with fused metal, rest of hole smooth,, all 
the interior being coated with copper, probably from 
the rifling band. Diameter of splash and flaking, 
18 inches, 5g inch deep. The boiler plate backing 


8 
was star opened to a diameter of 16 inches. 
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A 6 INCH JOHNSON SOLID SHOT 
AFTER COMPLETELY PENE- 
TRATING A 10 INCH RE- 
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A comparison of the two cuts showing the projectile 
before and after firing will show the wonderful en- 
durance of the shot. The deep scorings on the conical 
head were produced by the jagged edges of the hardened 
armor face, and the twist imparted by the rifling is 
plainly discernible. The corrugated recess at the base 
is the seating for the copper rifling band, which, as the 
report states, was sheared off in the shot hole, together 
with diagonal fragments of the base. Altogether this 
is by far the most brilliant performance of any 
shot in any country, and the two photographs 
which are now presented to the public for the first 
time are well calculated to carry dismay into the 
camp of the armor plate makers. Messrs. Johnson 
& Company, of Spuyten Duyvil, New York, are 
to be congratulated on a success which has come 
as the result of many years of costly experiment ; 
and the country at large will be pleased to think 
that, if Harvey's plates have been signally beaten, 
it is an American projectile that has done it. 

Incidentally it should be noted that the success 
of the second Johnson shot was only achieved by 
using a high velocity, considerably higher than 
the 2,000 feet per second which is obtained with 
the standard brown powder used for United 
States ordnance. Mr. Johnson is asking for 3,000 
feet per second in order to develop the full po- 
tentiality of this solid shot ; and it must certainly 
be admitted that the introduction of smokeless 
powder, with its higher velocities, would be an ad- 
vance along the lines which are being universally 
followed by the gun makers of England and the 
Continent. The 10 inch Brown segmental wire 
gun now in course of construction by the govern- 
ment will have a maximum velocity with smokeless 
powder of 3,000 feet per second, and would seem 
to be the natural counterpart of the Johnson shot. 
The St. Louis and the St. Paul are designed to 
carry a battery of 6 inch guns, and if these guns were 
to be of the wire wound pattern, and the ammunition 
included smokeless powder and a certain number of 
rounds of Johnson shot, these cruisers would have 
three-fourths of the armor plate now afloat at their 


mercy. 
—_————+- 0+ 


Water Curtains to Protect Sky Scrapers. 

Firemen of the future will fight fire by simply drap- 
ing buildings with water curtains, says the Home 
Journal. The water curtain is formed by throwing 
out continuous streams of water from the roof line, and 
merely allowing it to spread itself out and fall in a 
sheet. Several striking tests have already been made 
with this device in Boston. The results proved so 
satisfactory in every way that the attention of the 
fire boards and the insurance men has 





paradoxical as it may appear, the soft 
cap enabled the shot to get through. 
The part played by the cap may 
best be explained by a simple experi- 
ment which can easily be tried by any 
of our readers. An ordinary sewing 
needle may be driven through a cop- 
per cent piece by thrusting it through 
1 cork until the point is flush with the 
bottom of the cork, placing it upon 
preferably over an 
anvil the of the 
needle a sharp tap with a light ham- 
The copper will be cleanly per- 
The surrounding cork holds 
in the line of 


the copper cent 


and head 


giving 





mer 
forated 

the body 
the blow 


of the needle 
so that its whole force is con- 
ecentrated at the point. The action of 
the cap it 
proserves the integrity of the point of 
the at the moment of impact, 
holding the together until 


is somewhat analogous. 
shot 
material 
penetration through the hard face is 
effected. Moreover, the cap becomes 
fused by the heat of concussion and 
inbricates the point as it enters. After 
the face is broken through, the John- 
gon shot holds together by virtue of 
its peeuliarly hard and tough composi- 
tion, which is obtained by a secret 
process of manufacture. 

Referring again to the photograph 
of the plate, shot No. 2 represents a 
6 inch 100 pound Johnson shot which 
was brown powder at a 
velocity of 2,100 feet per second. It 
penetrated to a depth of 8 inches and 
communicated all of its theoretical 
capacity at that velocity, the rear por- 
tion of the shot breaking off and re- 
bounding from the target. Mr. John- 
son was confident that if the shot were 


fired with 


given greater velocity, it would make 
a cleat penetration, and secordingly a 
charge of 28 pounds of torpedo station 
sinokeless powder was inserted for the 
The shot, weighing 105°25 
pounds, struck the target with a ve- 
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PHOTOGRAPH OF 10 INCH REFORGED HARVEY PLATE AND 6 INCH JOHNSOK 
SOLID, CAPPED SHOT, AFTER COMPLETE PENETRATION, STRIKING VELO-  °* 
STRIKING ENERGY, 45948 FOOT-TONS, 


been attracted all over the country. 
The water curtain is a very inexpen- 
sive luxury. But, if it be adopted, fire 
risks will be reduced to a minimum. 
Besides, it can do no more damage to 
adjoining property than an ordinary 
hardshowerof rain Therapid growth 
of the modern sky scrapers and the 
conversion of streets into deep, nar. 
row canyons have greatly increased fire 
risks. Modern fire apparatus has failed 
in some measure to keep pace with 
these changes, in spite of the exten- 
sion tower, hose, and other devices. 
The danger has been only partially 
met by the construction of so-called 
fireproof buildings. The narrow streets, 
walled in by towering buildings, so 
confine the heat that a bad fire con- 
verts them intoovens. This drives the 
firemen out of them, and the next step 
is for the flame to arch over the street 
and spread at will. These conditions 
eall for an entirely new departure in 
fire apparatus. The plan of the water 
curtain meets just this demand. It is 
necessary only to provide a source for 
this curious waterfall at the top of 
buildings, and let gravitation do the 
rest. A pipe is run up to the topmost 
cornice of the roof and connected with 
the water main. At the end of this 
hose or pipe a nozzle is so arranged 
that the water forced up is spread out 
in a thick spray. This first rises above 
the building for a few feet, then turns 
and falls to the ground in an unbroken 
sheet. The thickness of this curtain 
can read ly be regulated by the size of 
the openiag, whie its texture depends 


tan the form of the nozzle. 
—~evee 
Paov. RuckerR has shown that the 


rays may be used to dis- 
t -guish between various qualities of 
oreelain, those being more phosphatic 
gw more opaque than those which 
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Reentgen 


were 


Less 
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A TWO-HEADED SNAKE. 

To most people the Ophidia are surrounded with 
ystery and horror, and this is little to be wondered 

for there is hardly anything which is more repellent 

uiasnake, The species of this order number nearly 

e thousand, and all possess remarkable similarities ; 
it the example which we show is a remarkable cu- 
iosity and is a true freak of nature. It is said to bea 

znosed snake (Heterodon simus) and has two heads 

h perfect in itself, and apparently each 

id is endowed with separate will power. 

came from Central America and is in the 
possession of Mr. E. C. Fischer, of New 
york City. Itisa young snake, being only 
four months old, it is not quite a foot long, 

it it issaid that this variety of snake fre- 
ently attains a length of several feet when 
nature. It is of a brownish green color, 
iich seems to change somewhat at times. 
[he eyes are particularly bright and the 
ake seems to be endowed with considera- 
le intelligence, as it appears to know Mr. 
scher, and will come over to the side of the 
box nearest him and the little tongues are 
itruded asa token of joy. The curious 
little creature is very lively for asnake kept 

1 captivity, and is preserved in a glass 
box. The photographer of the ScrENTIFIC 
AMERICAN spent three hours in trying to 
photograph it. The snake likes to lie in the 
sun, but turns its head away from the light. 
It was laid on flannel on a table in a good light and 
the camera was pointed at it. The little animal wrig- 
gled away. The table was turned around with the 
same result, and at last an instantaneous photograph 
was taken of it. 

Both of the heads eat at once, the diet being milk, 
raw meat, and blood. It is found wise to feed both 
heads at the same time, for, strange to say, the two 
heads appear jealous of each other and sometimes 
fight. Atother times the heads play together. The 
snake has great strength for its size and twists a stick 
around and can be readily raised by it. 


ws 
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SOME INEXPENSIVE COUNTRY HOUSES. 

We publish in the accompanying engravings views 
of two inexpensive country houses which have been 
recently erected at Roland Park, near Baltimore, Md. 
(These engravings are prepared from photographs 
specially taken for the BuILDING EDITION of the Sct- 
ENTIFIC AMERICAN, and published in that magazine 


— + ~ 














with full plans and particulars in the May issue of 1896. 
The house shown in the upper views was designed by 
the owner, James F. Leib, Esq. The views show a 
front piazza, with four stone piers to height of rail, 
forming base for square columns supporting the over- 
hanging gable roof, which is relieved by the wide, 
hipped-roof dormers in front and rear. Underpinning 
and piers, of local stone; structure above sheathed, 





papered; clapboarded, and painted yellow at first 





A TWO-HEADED SNAKE. 


story; gable shingled and stained brown; roof also 
shingled, and left to weather ; chimneys of brick, cap- 
ped with stone. Dimensions: Front, 29 ft., exclusive 
of entrance porch ; side, 40 ft., including piazza. Height: 
Cellar, 6 ft. 6 in. ; first story, 9 ft.; second, 8 ft. 6 in.; 
attic, 7 ft. The entrance porch at side, with door 
opening on hall, in white pine, grained oak ; staircase 
has wide newels, with paneled faces and flat cap ; turn- 
ed balusters on straight string ; sliding door opening to 
music room, in pine, painted white, with angle fire- 
place, faced with light gray mottled tiles ; mantel, also 
painted, has ornamental top and beveled mirror. 
Library connects by sliding doors; similar fireplace, 
with tiles of light mottled brown, mantel above, mirror 
backed. This room also has glazed door to front piazza, 
and really serves the purpose of reception hall or living 
room. Dining room has fireplace, also tiled; upper 
mantel shelf is supported by two long fluted columns ; 
two shorter ones support the side shelves; beveled 
oiirror head. Passage, with pantry at side, leads to 


SOME INEXPENSIVE COUNTRY HOUSES, - 





kitchen. A wide, circular arch, with large, central 
electric light globe, forms interesting feature in second 
floor hall. This floor is divided off into four chambers 
of good size, two with alcoves (circular plaster arches), 
and all with large closets; also bathroom, wainscoted 
in yellow pine, natural; all plumbing being exposed 
and nickel plated, tub of enameled iron, basin of mar- 
ble ; all best make ; two rooms in attic ; house is trim- 
med throughout in white pine, grained or painted, 
lighted by electricity and gas, heated by hot 
air, and cost complete $3,500 ; cellar, cement 
ed, contains heater, fuel storage, ete. 

The lower engravings represent the resi- 
dence of Mrs. H. B. Rosston, built by the 
Roland Park Company. W. L. Price archi 
tect, Philadelphia, Pa. The views show a 
design appropriate to its surroundings, the 
broad treatment of roof and gable ends being 
the principal features of the design. There 
is a wide, well shaded porch, with squars 
eolumns on stone piers, supporting the high 
hipped and overhanging gable roofs. Under- 
pinning, portion of first story, and main 
chimney of rock faced loca! stone, laid with 
joints well broken and with good color 
effect ; other chimneys of brick, stone cap- 
ped. Allexterior framework sheathed, cover- 
ed with building paper, shingled, and stain- 
ed deep red ; roof similarly treated. Dimen- 
sions: Front, 31 ft. 3 in., exclusive of bay; 
side, 62 ft. 7 in., not including porch pro- 
jections. Heights: Cellar, 7 ft. 6 in.; first story, 9 
ft.; second story, 8 ft. 6 in.; attic, 7 ft. 6 in. The 
reception hall, running full width of house and finish- 
ed in red oak, has wide arched opening, forming 
separating feature from staircase portion, fireplace cen- 
tred, faced with tiles, mantel over. Wide staircase of 
easy rise, turned balusters and plain square newel, 
leaded landing window ; walls papered. Parlor also 
has tiled (angle) fireplace, mantel of neat design above, 
connects by sliding doors. Dining room, finished 
natural, has double sliding door opening, bay full 
width, and connects with kitchen, containing usual 
fixtures, through pantry, provided with dressers, sink, 
ete. Laundry in rear has three wash trays. Second 
floor divided into four chambers, the connecting one in- 
tended for dressing room, and bathroom, with plumbing 
exposed and approved fixtures. Large lineu closet pro- 
vided with shelves, ete. Attic, servants’ rooms and 
storage space. Cellar cemented, provided with heating 
apparatus, fuel storage space, etc. 
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A NEW X RAY TUBE. 
In Photography, of recent date, is described a new 


Kitasato’s Work in 1895 im Serotherapy. of which Socrates partook when condemned to death : 
Kitasato has collected from reliable sources 26,521 | it grows in fields by the sea and on mountain tops also, 


form of X ray tube said to be peculiarly powerfal in | eases of diphtheria in Japan previous to serotherapy, | bearing large clusters of tiny white flowers ; the poison 
producing rays of remarkable penetration, and is de-| with 14,996 deaths (56 per cent); while of 353 cases causes headache and imperfect vision, with loss of power 
| treated here from November, 1894, to November 25, | to swallow; in large doses it paralyzes the nerves and 
Many of the weak points which we have always | 1895, there were only 31 deaths (8°78 percent). There} breathing muscles, The bulbs of daffodils have been 


signed by W. Watson & Sons, of London. 


grumbled at in such tubes have been rectified in this. 
For instance, although it is a little matter, the ter- 


| 


is reason to believe that the mortality can be lowered | boiled in soup by mistake for leeks, with fatal results ; 
if the treatment could be commenced early in the course | to chew even a small bit of one of the flowers is peril- 


minals are made of stout metal, and the electrodes are| of the disease. Thus in 110 cases in which injections|ous. The bark and seeds of the laburnum are both 


very widely separated. 


the tube is somewhat different from its predecessors. all ended in recovery. On the other hand, of thirty- 


The cathode is a small one, and the anode consists of a 





ring mounted im line be 
which is insulated from the nar ea the cathode. 
It appears that the whole cathodic stream is con- 
centrated by means of this ring upon the plati- 
num, and the glow which is seen in the tube does 
not encircle the entire globe, but only the portion 
which is illuminated by the reflection from the 
platinum disk. The brilliance that the tube gives 
on the fluorescent screen is simply remarkable, 
while, for radiographing, those who have had op- 
portunities of testing it say that the exposure is 
about half that previously necessary with the 
focus tube. We have seen a very fine radiograph 
of a man’s heart taken with one of these tubes in 
fifteen minutes 

Finality has not been reached in tubes yet, but 
an advance of this description should not go unre- 


eorded. The same manufacturers are also making 








The internal arrangement of | were made within forty-eight hours after the invasion | poisonous. 


‘One is surprised to learn that many common garden 
‘three cases treated after the eighth day of the disease, | plants are dangerous. The leaves and stems of the 
Some of the patients were brought| potato have narcotic properties. The berries of the 
potato are extremely poisonous. The skin of old 
, ao and sprouted potatoes contains a specific poison 
ity known as ‘solanin.’ The young and unripe pota- 
toes which are esteemed such a delicacy in spring 
by people who can afford to buy them are poison- 
ous raw, but cooking makes them harmless. The 
flowers of the jonquil, snowdrop and white hya- 
cinth are all bad. The narcissus is particularly 
deadly ; to chew a small scrap of one of the bulbs 
is apt to be fatal, while the juice of the leaves is 
an emetic. The berries of the yew have killed 
many people. Sorrel is sometimes eaten in salads, 
with distressing results. It is pretty well known 
nowadays that it is not safe to eat many peach pits 
or cherry kernels at once.” 
We have not space to quote the whole of this 
indictment of the common plants and flowers by 




















AN IMPROVED ROENTGEN TUBE. 


a very useful rheostat to be used in the cireuit be-| into the institute in a moribund condition, and six |modern science. Suffice it to say that it includes the 


tween the battery and the induction coil. It is com- 


children died within five hours after admission, six more , lobelias, wild parsnips, lady's slipper, horse chestnuts, 


posed of a long coil of platinum wire which offers a great | within ten hours; altogether, twenty-one cases (two- | lily-of- the-valley (said to be “‘fearfully poisonous”), 
resistance to the current, and control is afforded by | thirds of the total mortality) were lost within the first | jack- in-the-pulpit, poke root, autumn crocus, the leaves 


means of a connecting arm which rides above the coil | 
ot wire and is in contact with it. 
—>-o-o 
A MODEL JOURNAL. 

“The ScrentTiric AMERICAN is now in its fifty-first 
year of publication. In celebration of its fiftieth anniver- 
sary a special edition of 72 pages was issued reviewing the 
great inventions of the last half century, and the dis- 
coveries that have been made in science since the first 
nurube of the magazine was published. 

‘No expense was spared to make that number in 
every way worthy of the occasion, and all in all it re- 
flected much credit on every one who took part in its 
getting out. In text and typography every item was 
up to date, the former covering about the whole field 
that has been added to our knowledge during the last 
fifty years. The number itself, full of half tone illus- 
trations made by one of the labor saving modern in- 
ventions, and the price at which it is sold are of them- 
selves impressive testimonials of our advancement in 
the typographical art 
its kind the SCIENTIFIC AMERICAN is certainly at the 
head of the procession."—The Trade Postal Journal, 
San Francisco 

Thank you, Mr. Editor, for your kindly notice, and to 
the more than three thousand of our contemporaries 
for mentioning in their columns their appreciation of 
our anniversary number. 

And for the further courtesy of our confréres in re- 
commending their readers to become subscribers to the 
SCIENTIFIC AMERICAN, we add the suggestion that 
every public library and school in the land should 





A NOTABLE COLLECTION OF NEWSPAPERS. 


keep the paper on file, for the beneficial influence it 
exerts on the community. 

The above. half tone engraving was made from a 
photograph of the pile of newspapers which came to this 
office, exclusive of monthly magazines and foreign ex- 
changes, containing notices of the anniversary issue. 

(a ee 

THE degree of LL.D. has been conferred by Harvard 

University on Prof. Alexander Graham Bell. 


Of all weekly publications of | 





twenty-four hours. As to the effect of the serum on|and flowers of the oleander, the bark of the catalpa, 
the course of the disease, the first to be noted is: | the monkshood, and the foxglove, not to mention many 
1. The fall of temperature ; in many cases the defer- | varieties of mushroom, some of which, as is well known, 
vescence was almost critical, and it takes place usually | are among the most virulent of poisons. In fact. after 
at the end of twenty-four to forty-eight nours. peng this article one is almost afraid to let a little 
2. The separation of the false membrane, which takes | child run alone into the fields, or even into a flower 
place as a rule after the return of the temperature | garden.—Literary Digest. 
toward the normal. Very large casts of the trachea es 
and larger bronchi have been coughed up. Large Granite Block. 
8. Urticaria-like eruptions were observed in very 





Much inconvenience is experienced in finding a rail- 
many cases, being in some quite severe and annoying. |road route from Bellows Falls, Vt., to New Orleans 


| They, however, disappeared in a few days without any | having bridges high enough for the largest block of 
| treatment. 


granite ever quarried in Vermont. The block is 15 feet 
4. In four cases marked albuminuria was observed | square and 3 feet thick. It is intended for the noted 
at the time of admission. In these cases albumen dis-| Moriarty monument in that city. It was quarried in 
appeared from the urine in the course of the treatment. | Barre, and has been moved to the dressing sheds, A 
Pyrexia was accompanied by albumen in the urine, but | special car is being built by the local roads, on which 
there was no reason to believe that any renal trouble | it is intended to set the block on edge, allowing the 
was caused by the injections. lower side to swing through the bottom, extending to 
5. Five cases developed paresis of the soft palate. 1| within 8 inches of the rails. The weight of the block 
wish to note, in conclusion, that microscopic as well as | exceeds 50 tons. Investigation shows that most routes 
culture examinations were made in every case, and Dr. | have bridges too low for the block to pass through. 


Kitasato’s report only deals with those cases in which > 
Loeffler’s bacilli were demonstrated to be present.—Dr.| SIPHON MADE OF A | STRAW AND A PEACH PIT. 
Nakagawa, in London Lancet. Bore two holes at right angles in a peach pit, and into 
~~ each of them fit a straw (one of the straws being longer 
Common Poison Plants, than the other), and make the joints tight with wax. 

The Department of Agriculture at Washington is | It will suffice to suck through the longer straw in order 
shortly to publish a large illustrated report on poisonous | to prime the siphon thus formed and cause the liquid to 
plants, and we are told by the Washington eorrespond- | flow. 
ent of the Boston Evening Transcript, who sends to| The same result may be obtained by beveling one of 
his paper (September 19) an interesting letter on the 
subject, that it is making original analyses and tests 
of supposed poisonous plants that are submitted to it, 
with a view to accounting for many of the mysterious 
deaths reported every summer from eating unknown 
plants or roots. The correspondent adds some para- 
graphs about common poisonous plants, one or two of 
which we quote below. He says: 

“The woods, the meadows, and even the gardens are 
full of poisonous plants which people generally have no 
suspicion of. It was never imagined that the common 
elder was dangerous until two years ago, when five 
boys near Tarrytown, N. Y., mistook some of the root- 
lets for sassafras and gnawed the bark. They were all 
dead within a few hours. . 

** How many persons are aware that butter- 
cupsare poisonous? Yet it isa fact that these blossoms 
are very dangerous. No cow will eat them, and hence 
the old notion that the color of butter was prodticed by 
buttercups must fall to the ground. Cows do not hesi- 











tate to eat hay that contains dried buttercups, because 
in that condition the flowers are harmless ; the _— 
| sus principle, being volatile, has disappeared. . . 
“Pally half of the laurels and rhododendrons are 
‘poisonous. * Lambkill,’ so fatal to sheep, is one of the 
aurels. Trailing arbutus belongs to the same family, 
but is harmless. : The root of the common kid- 
ney bean is a powerful narcotic. Comparatively well 
known as a dangerous plant is the ‘ jimson weed,’ which 
is often seen by the roadside, conspicuous by reason of 
its big white flowers. . . the extremities «{ oac!) of the -traws and then uniting 
* One of the wickedest of plante is the water hemlock, | the latter with a i‘tie modeling wax. 
which grows rank in moist places; its fleshy roots are| . We areindebt» for the cut and description to La 
agreeable to the taste, though fearfully poisonous ;|-Physique sans A; vee by Gaston Tissandier. 
they are rendered yet more dangerous by their resent- ee ee 
blance to parsnips and to the roots of the esculeiit} Wx learn’from [a Vie Sei entifique that M. Etienne 
‘cicely,’ found in similar localities. The meadow hem- | will shortly ‘introduce in the French Chamber a bill in- 





SIPHON MAD] ©F A STRAW AND A PEACH PIT. 


————__ 





loek is believed to be the plant that furnished the poison | troducing the deci»! subdivision of time. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 
PROPELLER. — William M. Tucker, Nel- 
voint, Cal, According to this improvement a num- 
f propeller wheels are arranged on a shaft extended 
itndinally through a chamber along the keel of a 
_el, the shaft being supported by bars having their 
|. removably engaged in recesses in the side walls of the 
mber. The propeiler wheels do not project below 
bottom of the vessel, and are not liable to be raised 
of the water when the vessel rides large waves, so that 
« is little danger of breaking the shaft. The im- 
ement is designed to give a higher rate of speed 
out any increased consumption of coal. 
STEAM Fitrtrne.—Augustus Eichhorn, 
nge, N. J. This invention relates to fittings with in- 
vr channels for the water of condensation along the 
of the pipe, out of contact with the steam, and pro- 


lower spring pawis and opposing rack surfaces, a power 
shaft carrying a wheel with a woothed segment on which 
are opposite spurs alternately engaging the pawls to re- 
verse the power shaft. The machine is designed to be 
very simple and durable, and permits the direction of the 
rotary motion to be changed at pleasure. 

Brick Macuink. — Henry B. White- 
head, Memphis, Tenn. This invention relates to ma- 
chines employing a rotary table and operated by hy- 
draulic pressure, and simplifies the working parts and 
operation in such manner that the machine may be 
operated by an unskilled person. The die compresses 
‘the clay in the mould until the pressure rises high 
enough for the extractor to start the finished brick out 
of its mould, high pressure only being forced into both 
the pressure cylinder and extractor cylinder, causing an 
intermittent action of the dies. A high pressure pump 
operates the brick pressing mechanism and a low press- 
ure pump operates the rotary table and other parts of 

machire. 


«acurved fitting having two openings, the upper | the 


tion on the interior side of its outer portion having 
\itudinal channels ranning nearly to the center of the 
ng, while on the interior side of the inner portion are 
ved transverse channels leading to the longitadinal 
anels. The drip water is thus led down the interior 
of the outer portion of the fitting, and is led easily 
1) the discharge or lower end of the fitting. The inven- 
, is exclusively adapted to fittings in which a single 
. is used to bring the steam to the radiator and carry 

’ the water of condensation. 


STEAM ENGINE.—James Barton, Clear- 

iter, Montana ‘(principal owner, Hiram 8. Blanchard, 
Quartermaster General of Montana, Helena, Mont.) 
rhis is a duplex engine, with two cylinders side by side, 
whose piston rods are connected to a common crank 
shaft. It has no dead center, and it has rotary valves 
which eat off and cut in the steam so thata volume of 
one fali port will always be exerted on a piston, The 
valves and cranks are so arranged that the full power of 
the steam is applied when the crank is on the quarter, 
and there is no steam pressure exerted and energy lost 
when a crank is on the center. The governor is connected 
to the steam controlling valves in such a way that the 
steam supply is very nicely and automatically regulated, 
and is entirely shut off in case anything breaks, thus 
stopping the engine. The reversing mechanism is very 
simple, 





Railway Appliances. 


ArR BrakKE Coupiine.— William A. 
and Benjamin 8. H. Harris, Greenville, S.C. This is 
an improvement on a formerly patented invention of the 
same inventor, and relates especially to means for ope- 
rating shifting regulating devices, and so setting them that 
the valve of the coupling on the end of the car nearest 
the engine will be held open if cars are broken from the 
train, so the brakes will be set on the broken off cars. 
According to the present invention, the shifting regulat- 
ing devices are operated by air pressure, the valves being 
controlled by & positively operating device,’ which ope- 
retes equally well whether the trein be on a level or as- 
cending or descending a grade, and irrespective of the 
speed of the train. 

Car CoupLtine.—Junius L. Pledger, 
Pelham, Ala. This invention relates to an automatic 
coupling in which a pivoted link is adapted to couple 
with another similar coupling, the uncoupling being 
effected from either car or from the side of the cars, 
In a slot of the drawhead is a rearwardly sloped latch 
block, a tripping dog being pivoted in the slot, while 
opposite the latch block is pivoted an elongated slotted 
link, a spring pressing the link toward the drawhead. 
The device is designed to be of very simple, inexpensive 
constraction. 

ELASTIC BED PLATE FOR RAILs. — 
Paul Knoch, Adlershof, Germany. This invention pro- 
vides a supporting plate made of felt or similar mate- 
rial, but prepared in a particular manner at its upper 
surface by impregnating with a rubber compound and 
vulcanizing, so that an upper layer will be hard enough 
to support the rail without being cut by the rail's edges. 
The weight of the rail is evenly distributed on the 
whole surface of the felt support, which is sufficiently 
hardened by impregnation with suitable substances, 


Nur Lock. —- Stephen A_ Eisele, San 
Antonio, Fla. This device is adapted for use in securing 
railway rails in position and for other purposes, the in- 
vention providing a clasp plate having near its ends 
openings for bolts, and having slits leading from the 
openings and forming tongues. A locking plate is fitted 
atone edge to the seat of the clasp plate and has its 
other edge sprang into engagement with a spring portion 
of the clasp plate. 

CATTLE GuARD-—Walter C. Halley, 
Halley, Ark. To prevent the passage of cattle along the 
railway from one field to another, this inventor has de- 
vised a guard consisting of a pivoted gate mounted at 
one side of the track, the gate tending to swing trans- 
versely across the track, and being moved into such 
position when an animal steps upon a platform at one 
side, The gate is thus held closed until the animal steps 
off the platform, and when the gate closes a cartridge is 
«<ploded to frighten the animal away. 





Mechanical, 


_Printine Press Freep. —Charles 8. 
Sinclair, Cincinnati, O, This invention provides an at- 
‘achment applicable to the feed table of any printing 
press, by which the sheets will be picked up from the 
pile and automatically placed on carriers to be delivered 
‘oa take-ap mechanism. The invention also provides 
‘neans whereby sheets to be printed, bags or other arti- 
cles are placed one on the other, and the uppermost 
sheets are automatically carried to the position to be 
engaged by the picker member of the feed. The grip- 
pers are operated automatically from a suction pamp 
controlled by the driving shaft of the attachment. 
CONVERTING MoTIon. — Van Rensse- 
lser McCullough and Morgan McCullough, Vernonia, 
Oregon. This is @ machine or device for converting a 
reciprocating into a rotary motion, and comprises a 
frame in which is guided a piston having apper and 











Miscellaneous, 


UPRIGHT PIANo.—Justus Diehl, New 
York City. This invention provides a lower bridge en- 
gaging the front faces of the strings above the hammers 
and an upper bridge secured to the wrest plank and en- 
gaging the rear faces of the strings, the upper bridge 
being in advance of the lower bridge, so that the strings 
pass obliquely upward frum the lower to the upper bridge, 
while a sounding board extends upwardly beyond the 
bridges, the upper end of the sounding board extending 
behind the wrest plank and being secured independently 
of it. The improvement is designed to greatly increase 
the resonant qualities of the instrument, especially 
when the upper or treble strings are sounded by the 
hammers. 


PROTRACTOR.— Walter W. Pennington, 
Butte, Montana. This is an improved instrument for 
use on maps, drawings, etc., and is arranged for the usual 
adjustment in proper position on the drawing or map 
relative to the meridian. A blade is pivoted in the center 
of the body of the protractor, and a pivoted vernier arm 
is adjustably held on the blade. 


UMBRELLA.— Henry Plack, Jr., and 
Charles H. Pimlott, Johnstown, Pa. This umbrella has 
auxiliary braces, designed to render it stormproof, and 
the runners in the tubular stock, connected with the re- 
gular and auxiliary braces, are spring-pressed, to make 
the umbrella self-opening when the lower runner is re- 
leased from the catch which ordinarily holds the um- 
brella closed. The springs in the tubular handle are 
made of one piece and separated by the crossbar of the 
auxiliary runner. 

BroruErR. — Alfred Herz, New York 
City. This device, which may also be used as a toaster, 
is of simple and durable construction, and adapted to be 
readily placed in position over the burning fuel in a 
kitchen stove, carrying off all fumes caused by the 
broiling, and without danger ef deadening the fire. It is 
made with a casing which extends into the firebox, and 
is supported from the top of the stove by horizontal 
flanges, the burning fuel having free access to the bot- 
tom and sides of the casing, in which is a reversible 
grate, while the stove hole is completely closed, so that 
the dranght of the stove is not interfered with. With 
this improvement meat may be broiled on both sides 
without the operator removing the casing or having to 
turn over the meat with a fork. 

Dosk-MEASURING BoTTLE.—Alfred A. 
Law, New York City. This bottle has an inner down- 
wardly extending bend in its neck and an outer bend 
extending up to the mouth, the bends being at right 
angles to each other and forming a pocket for the reten- 
tion of liquid when the bottle is held upright. With 
this bottle a portion or dose may be divided off from the 
main contents of the bottle, the dose being delivered 
from the pocket in the neck by tipping the bottle only 
slightly. 

PuzzLE.— William F. Moore, Plainfield, 
N. J. This puzzle represents a- Norman castle sur- 
rounded by a moat over which is a stone bridge, and 
marbles or other rolling objects represent knights who 
are to storm the castle, the marbles or balls being shot 
ap inclined planes to cause them to strike a wall and 
enter the castle, which is considered captured . when all 
the balls are lodged in it. 





Designs. 

BAcK FoR BrusHES.—Charles D. Graff, 
New York City. The leading feature of thie design is a 
raised garland of flowers, surrounded by a rococo bor- 
der in relief, with plain raised surfaces between the 
border and garland, and the rococo border being ex- 
tended along the handle portion, while at its lower end 
is a roselike figure. 


SasH Weieut.—Robert R. Bren, 18 
Cliff Street, New York City. This is a self-adjusting, 
plumb sash weight, in which the eye at one side is a 
flared groove ending in a flared recess, while im the op- 
posite side a deep flared recess receives the knot, the 
two recesses forming a smooth eye. With this eye the 
weight adjusts itself perfectly plumb as soon as it 
Teaches its place, the smoothness ef the eye and the 
flared groove preventing all possibility of the cord being 
cut by either the eye or the pulley. 

Notr.—Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
SS—_—_————— 

NEW BOOKS AND PUBLICATIONS. 


ANIMAL SYMBOLISM LN ECCLESIASTICAL 
ARCHITECTURE. Bv E. P. Evans. 
New York: Henry Holt & Company. 
1896 Pp. 375. 12mo. Price $2 net. 

This is an irteresting book, bringing to light a vast 
amount of curious, out of the way imformation and will 
prove a genuine mine for the antiquary.” The author's 
aim has been to explain the meaning of real and fabu- 
lous animals which have been put to decorative use in 


ecclesiastical architectare and to, as far as possible, ac- 
count for their admittance to sacred edifices. The 
author has accomplished his task with rare success, and 
it is a pity that such a book, which is evidently a labor of 
love, must necessarily have a limited audience. The me 
chanical excellence of the book is on a par ‘vith the text. 
It is beautifully printed on deckle-edged paper and is 
bound in buckram. There is a bibliography and 
seventy-eight illustrations and an exce)leut topical index. 





BWusiness and WMersonal. 





The charge Jor insertion wnder this head is One Dodlar a line 
Jor each msertion ;: about eight words to a line, Adver- 
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Marine Iron Works. Chicago. Catalogue free. 

For hoisting engines. J. 8. Mundy, Newark, N. J. 
“U.8.” metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Handle & Spoke Mcby. Ober Lathe Co,,Chagrin Falls,O. 
Papier Maché Manuf’rs, Crane Bros., Westfield, Mass. 
Well Drill Prospecting Mach’y, Loomis Co., Tiffin, O. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Spring & Varick Sts, New York. 


Concrete Houses — cheaper than brick, superior to 
stone. “BR ” 737 Monadnock Block, Chicago. 


The celebrated “ Hornsby-Akroyd " Patent Safety Ol 
Engine is built by the De La Vergne Refrigerating Ma- 
ehive Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail,$4. Munn & Co., publishers, 41 Broadway, N. Y. 


Machinery manufacturers, attention! Concrete and 
mortar mixing mitls, Exclusive rights forsale, “ Ran- 
some,” 757 Monadnock, Chicago. 


Free! An Illustrived History of Cripple Creek gold 
camp (with correct map), together with our big family 
weekly, three months on trial for 2c. Ulustrated 
Weekly, Denver, Colorado. 


&@” Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Uo., 31 Broadway, 
New York. free on application. 
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(7082) D. -R. M. says: Will you kindly 
give me a formula for making a good developer for plates 
and films, which after using can be putin a bottle and 
used over and over until exhausted ; also a formula for 
making a solution to soak films in before developing, so 
they will not curl up. A. Soak films in water contain- 
ing a small percentage of glycerine. Combined Hydro- 
kinone and Eikonogen Developer : 


oo snponde eee 
This developer possesses the rapid action of the eikono- 
gen combined with the sustaining energy of the hydro- 
kinone, and keeps indefinitely. 

(7083) F. C. W. says: Can you give me 
a receipt for a preparation that will actually kill a corn on 
my foot? I mean something that is not injurious to me, 
only to the corn. By answering the above through your 
Notes and Queries you will not only relieve me, but 
many others, 


A. Salicylic acid... ......0.--s0.++.se0eeeee 80 Gm. 
Cannabis Indica (Indian hemp)......... 5 “ 
Castor oil....... cocsccdeccquase cccqvess SRG, 
Golboddom® . ... ooo. 02. vcccccccccesese -.- 408. 


The result isa clear light green solution. There should 
be no difficulty in its preparation.: To prevent it from 
evaporating, keep the solution in a stoppered bottle. Be 
sure and ase the Indian hemp, and not the American arti- 


thereto. This is for our 


the naked? Would the coil be powerful enough to 
operate a Tesla disruptive coil? Are betser X ray effects 
obtained by the use of a Tesla disruptive coil? Where 
can I obtain the works of Tesla? A. For a deecription, 
with dimensions and full illustrations, ofa Tcala-Hous- 
ton coil, especially adapted for X ray work, see our Sup- 
PLEMENT, No, 1087. Covered wire cana be used in an 
induction coil in place of uncovered, The Tesla coll is 
considered especially adapted for X ray experiments. 
We can supply “The Inventions, Researches and Writ- 
| ings of Nikola Tesla.” Edited by Martin. 8vo, cloth; 
price $4 by mail, Also, Tesla's “Experiments with Al- 
ternate Currents of High Potential and Tigh Frequency.” 
Price $1 by mail. 


(7086) P. V. B. writes: 1. I am making 
‘a Wimshurst machine described in a former SuPPLEMENT 
| of yours. In making the condensers or Leyden jars is it 
| advisable to place loose tinfoil inside, instead of coating 
with foil? A. It is as weil to ase both; the inside of 
| the jar should be coated. 2. I find common green win- 
|dow glass responds to the test for plates? Is it 
ladvisable to use them as plates? A. The trouble 
with the glass mentioned is its veriation in thickness 
and its liability to be curved or bent. Otherwise it 
would be as good as any. 
| (7087) W. F. W. aks: 1, I have @ siz 
cell, bichromate, plunge battery, common form, zinc 
plate between two carbons. That part of the zine which 
dips in the liquid is 444 inches jong and 23% inches wide. 
Will this battery operate a three Inch spark induction 
coil and give perfectly satisfactory results? A. It is quite 
sufficient. 2. Should there be any difference in the con- 
struction of such a coil intended to be operated by a bat- 
tery and one intended to be rur by a current from a 110 
volt dynamo? A. Yes. Higher counter E.M.P. is 
needed for the 110 volt potential in order to protect the 
, coil from injury. 3. When ordinary illuminating gas, 
commonly called water gas, is used as a substitute 
for hydrogen in prodacing the oxybydrogen lime light 
for projection, is the light just as brillient as when pure 
hydrogen is used ? If not so powerfol, please mention 
its comparative strength. A. Hydrogen is more power- 
ful, it is said, but we have no exact records. 


(7038) C. F. H. says: Please sayin your 
next issue of Scrmnriric American whether any fer- 
tilizer for plants or vegetables can be used on the bead 
for starting hair growing. Whether it has been used or 
is dangerous to the skin. A. We would not advise you 
to use plant fertilizers on the head. We refer you to 
| formulas for hair tonics in Scten71rvic AMERICAN SuP- 
| PLEMENT, No. 1071, price 10 cents by mail. 

(7089) J. C. P. says: Can you refer to 
an article anywhere on the subject of the weather 
glass? I wish to know how these old-fashioned 


| weather glasses containing a liquid that clouds or 

| solidifies under certain atmospheric conditions work. 

| A. Camphor........... ys. 
Baten: a0 400045h00n06i0+00 ene Pies 
WOU aie cnditil opm cendevesdcemiesen e Bi? 
BENE. 0.0'nk Mecvce sonvdcebsfocesed 38 grn 
Sal ammoniac,,........-.s.sceeeeeees We: 


Dissolve the camphor in the alcohol and the salts in 
the water and mix the soiutions together. Pour in test 
tubes, cover with wax after corking and make a hole 
through the cork with a red hot needle, or draw out the 
tube until only a pin hole remains, Indications of.—1. 
When the camphor, etc., appears soft and powdery, and 
almost filling the tube, rain with south or southwest 
winds may be expected; when crystalline, north, 

northeast or northwest winds, with fine weather, may be 
expected; when a portion crystailizes on one side of the 
tube, wind may be expected from that direction. I had 
one for several years, and could foretel! the weather for a 
day beforehand with considerable certainty by means of 
it, even apart from the barometer.--W. J. Lancaster, in 
English Mechanic. 2. The following indications are 
from another source : Fime Weather.—The subetance re- 
mains entirely at bottom of tube and the liguid perfectly 
clear. Coming Rain.—Substance will rise gradually, 
liquid will be very clear, with a sma)! star in motion. A 
| Coming Storm or Very High Wind.—Swhstance partly at 
top of tube, and be of a leafiike form, liqnid very heavy 
| and in a fermenting state. These effects are noticeable 
twenty-four hours before the change seta in, In Winter 
| —Generally the substance lies higher in the tube. Snow 
| or White Frost.—Substance very white and small siars 
}in motion. Summer Weather.--The eubstance wil! lie 
quite low. The substance will lie closer to the tube 
on the opposite side to the quarter from which the 
storm is coming. We do not consider the instrument 
anything more than a scicniific toy. 


| (7040) C. Mooney, Secretary Hong- 
' Kong Hotel Company, Ltd., Hong-Kong, China, writes : 
Will you be kind enongh to inform me if you know of 
any patent bottle stopper contrivance which, while aliow- 
ing the liquor to be poured from & bottle, will prevent 
any from being poured into 1? We want something 
of this sort to prevent our bar servants from wateting 
| the whisky, etc., and if you can give nie any informa- 
| tion as to where I can procure vuch an article, I shai de 
| greatly obliged. A. There have been many patented tm- 
provements designed to meet this want, but we cannot 
undertake to say what manufacturers are putting oat a 
| bottle best designed to meet the wante of our corre- 
| spondent. : 
(7041) E. H. 8. says: 1. Will you kindly 


cle; the latter is not easily soluble. Mix. Apply morning ' give me a formulafor a good ink-erasing solution? A. 
and evenitig for four days. Then soak the feet in warm Ink Eraser.—1. Mix equel parts of oxalic and tartaric 
water. acids m powder. When to be used, dissolve a littie in 
(7084) D. W. P. asks an explanation of | “*t-' 1*'* poisonone. ee ep me 
foot © equare,foct eng | 822 May de used. 3. Equai parts of cream of tartar and 
een aa re foot and’ citrte acid in solution with water. 2. Also thereceipt for 
—_eo , wna on me | yellow and bine lacquer, such as ueed on fine optical in- 
cae dee sae aint aad mag | Cenene. A. Lacqaer.—-Groand tarmeric as solid, | 
be of any figure, provided it contains the amount of sur Lage ~ ety — an Pr eee 
face equal to one aquare foot or 144 square inches. When | ieihly rectided alcohol, 1 pint. Place them in a maderate 
the surface ig an extended one, the term’ equare foot » Bet shaking occasionally for several days; then add 
1. Acubic foot, cube foot and cubic feet are the 3 ounces good seed lac, rough!y powdered; shake occa- 

’ used for the volume of a body, and signify depth sionally notil the lac is dissolved. if a deep orange lac- 
dn Walid qunteder 106 eubie inst Hieabiefoot, | %™ required, increase the quantity of annatto ; if a 
id bright yellow, decrease it. Lay it on with a brush (warm) 


(7085) W. F. C. asks: In making the in- as you would pain One or more conte, if necessary. 
duction coll described in “Experimental Science,” * Avoid using too much seed lac, as it has a tendency 





could got single cotton covered wire be used in place of ' to prevent the lacquer lying evenly. For a blue lac 
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quer add Prussian bime or aniline blue to a thin white 
shellac varnish. 


(7042) E. 8. asks for a receipt for ce- 
ment or paste which will be invisible, for transferring 
lithographs on to glase without showing any blemish. A. 
First coat the glase with dammar varnish or elee with 
Canada balaam mixed with an equal volume of oll of 
turpentine, and let it dry until it is very sticky, which 
takes half a day or more. The printed paper to be trans- 
ferred should be we'! soaked in soft water and carefully 
laid upon the prepared glass, after removing surplus 
water with blotting paper, spd pressed upon it so that | 
no air bubbles or drops of water are seen underneath. 
This «hould dry a whole day before it is touched ; then | 
with wetted Angers begin to rub off the paper at the back. | 
If thie. be skillfully done, almost the whole of the paper | 
can be removed, leaving simply the ink upon the varnish. 
When the paper has been removed, another coat of var- 
nish will serve to make the wLole more transparent. 


(7043) W.C. P. says: 1. Will you please 
advise me as to the best aad eafeat way of removing the 
top ofacarboy? I was thinking of taking a narrow and 
thin plece of wood just long evongh to go around the 
carboy and fasten it by means of a wire at the proper 
height as a guile for my glass catter, then cut it around 
with the cutter, then use a bot fron or a cord soaked in 
alcohol. If there isa better way of doing it, please ad- 
vise me. A. A method consists in the use of what in 
German is called sprengkohle—cracking coal. The | 
sprengkoble is made of finely ground limewood charcoal. | 
The coal powder is made by means of sufficient gum | 
tragacanth and water into a dough or peste, out of which 
emall cylinders of the size of a pencil are made by roll- | 
ing between two small pieces of board. Such a cylinder 
of eprengkohie, ignited at one end, glows slowly. Sach | 
sprengkehle may be bought at stores for chemical and | 
physical supplice. It is ased as follows : Put a drop of | 








water on the spot where the crack is to begin. Make a| b 


#hort Incision with a three-edged file. Wipe the water 
awey. Touch the incision with the glowing sprengkohie, 
blowing on it if required. After » few seconds the glass 
will erack fora length of 14 to Linch. If now you move | 
slowly the sprengkohile, the crack follows it. &% Is there 
say place Deould get a glass vessel about the size of a 
carboy and the same shape after the top ie removed ? 
A. We do not know where you can get such a vessel as 


you describe. 


(7044) M. J. 8. says: Will you please | 
explain the formula for making gelatin or glass cards in | 
your Notes and Queries? A. Swell gelatin in cold water | 
for several hours, pouring off the excess. Pour it hot on 
a plate of gises (previousiy warmed with steam and 
slightly greased) fitted in a metallic frame whose edges 
are just as high as the wafer should bethick. Lay on | 
the surface a second glass plate, also hot and greased, | 
6a a8 % touch every point of the gelatin while resting 
ém the edges of the frame. By ita presenre the thin cake | 
is rendered uniform, When the glase plates have cooled, 
the gelatin will be solid and may be removed. It can 
then be ent into Gisks hy penehes, vtc. It can, of course, 


, be colored by adding suiiabie coloring material, aniline 


colors for instance 


(7045) W. H. M, asks: 1. Will the Edi- 
eom-Lalande battery type @ run « two or three candle 
power lamp? A A throe candice power lamp needs 5°5 to7 
volts E.M.F. For this E.M.F. about ten celle in series | 
woukl be needed. The resistance of the Q battery is 
0070 ohm. As the lamp has 36 tw 45 ohme resistance 
and needs a current of | to 1° amperes, twelve cells in | 
series should anewer for the work. 2 About what volt- 
age are the different types of Exdison-Lalande battery? 
4. Mean working E.M.F. O@87 per couple. As type X 
inclades two couples its E.M.P. is patat 1333. 3%. Would | 
4 celle dry battery giving 1% volw each run the came 
jamp? A. No; the Battery wouk! become polarized too 
quickly. 





Seas — eS _ 


TO INVENTORS 


An experrence of nearly fifts years, and the preparation 
Uf more tban une randred thousand applications for pa- 
'ones at Pome and abroad. enavie us to understand the 
laws and practice on voth continents, and to possess un- 
equsied faciiisies for procuring patents everywhere. A 
$y nopsis of the pacent lawe of the United States and al! 
foreign countries may be bad on appfiicstion, and persons 
contedi plating the securing of patents, either at home or 
abroed. are invited to write to this office for prices, 
whieh are low, 10 aceordance with the times and our ex- 
tensive facilities for conducting tre business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, #1 Broad- 
was. New York. 





INDEX OF INVENTIONS Fire extinguisher. ‘che-nicai, sprinkler 


Por which Letters Patent of the 
United States were Granted 


November 17, 1896, 


AND BACH BEARING THAT DATE. 
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Botler. Itural . Steam boiler, | Jack, J. W — © beches .codsappocees a See Overbead switch. Railway switch. 
at —_ geaceube erm ceseqeoccesocccesgees Hyarwutle proms. & A Rina cesnnncovoegrentetoes olley switch. 
sntthveesenenhaewesion awsn ce v ye 
1%, A witch 
SSececcuetdeesecceccee j ator. Station indicator : ‘ank 
Togvts in apparatas tor Tannin 
| ng, etc., and new shapening " ‘anning 
, boiler ol. H.W. ~ open ; reoth 
] or, J ° . 
in r, Bt Brownley & Y Sticker: vapod 7 
beac ron of steel, purif ig. Weiter petancesoncns Th Gallaaber. 
Bracket. See Sbeif bracket. Shing)! —~ d a Thermometer, 
Brake. See Beas brake. Electric ~. 17M Peep a 
Brake eccbentem, OI, 65 cdi ginaetnawchios 571,490 Tire, bicycle. C. A. 
a and ac Q. Bruton wi 
: ie aqetine B.S. H. B. RA, coceewncongss : bicycle, .e 
ridle oe Re ne 5 Poboggan P 
Bromotheopbyilin and d making same, . Fiseber 571,358 | | car Toy, advertisi 
Brush, G. P. Kat DP Milian ons seeecncchenteveeesouecanshe 971,569 | Knitting machine stop motion, W. A Toy puzzle, M. 
Brush cleaner, T. L. Harlow 571,438 cniteing machive transferring Toy, rotary 
Srush, rotary, F. G. Farnbam CE cemalrsebtdesansesss 0a: trees cequeeteocoeaes pty Noe Lape ay 
Bung, barrel. A. K. McKechnie..................--. 571404 | Lace fastener, shoe, MINNIE, << ccacesscnstoonien ‘Traction engine § 
Burner. See Gas burner. Lacing book. B. Kempshall...........00 0 .2...000002. 571,596 | Transom SNEMscscsredunbesecaitecdl 
Button, W. O' Neti. .........cccccccccscccccccsseccees 571,387 | Lacing of boots eau G. L. Gaumine.....--7-5" ai Reha eh eam trap. 
6 bf f° ~ RRR RESETS SS RR ESSE . 571.43 | Lamp ip burner, Ff. T. Williams ay , electric car, 5. F. Tufts...... i hes cg . STL.710 
Cable carrier, Heidenreich & Munrathb............. 571,440 Lamp, regenerative gas, W. R. Swift ‘ Trolley switch, a 
Cable terminal box, W. H. Johnston............... 571.504 | Lamp stand, G. P. Kato, Jr Truck, car, H. 'H. 
re ake stacking machine, Hartman & Donnell...... 571,663 | Lasting machine, F. Chase Truck, band, BH. O. Th 
Can. See Jacketed can. ‘asting machine’ cl sb. Truck side frame. car. 
Can opener, J. L. Haynes. Truck side frames, 
Candlestick, G. ( ‘astioden ‘ runk, coovenaes A. 
Cane sling, sugar. J. O. Buc ‘Type binder, J 
Car center la uckius ng 
Car coup y a Hamilton..... ‘ feesee rd tan 
Car coupling, bs jeute pibansaeupecceesounseneeel ; rr J.C. Andre 
Car coupling, a cancouce - a CS eS es 
Car, donee, 9 S. J. Jobnson....... T6TLaso to 71,44 | Lubricator, P. T. Sa ii v pressure red’ 
Car fender, W. H. _emecennees buebe cocccvecesostetes 528 | t structure, Veb gear, W. At Sinece 
See BEEN, Hed, PRs sacansscavsses oncoovecaets 571,714 | le sep J. B. H Vehicle, self propelling. 8 5” | a tommpaee Sian 
Car heating a a . EB. Gold 571,358 | Manual! motor, J. Vehicle, for canopied, A. W. See: 
Car, railway, . a. Richards satis nates «.-<s+ STLS77T | Mask, baseball, W. Gray worth 
Car sign, i! ted and > asuring pole, R. art Vent, safet 
PEE ec cacceconn-aneeetannagecs eee 571,738 i dose ind Vv F. H. 
Carpet sweeper, A. D. & A. 6. Lyon 1,461 | Merry-go-round, W. X. Si agon, deity: 
Sarpet sweeper, G. etaliic or box, agon 
Carving mac machine, vy & Meinbardt. ... 571,568 | Meter. See Water meter. Washbboard, 
Carving machine, w weed, B. Lochmand............+. 571,585 jer transmitt Washing mach 
Case. see Spectacie case. | Milker, cow, W. M. Mehring Wasbing mach’ 
Cash register, C. oh 0 571, Mine trap door, H. Beves é Washing machi 
Cash register god indicator, W. H. Cleasby....... 1,720 * 571,458 | Water 
Casto guard, Wo Gs MEE < occcvecpececsccconsnnsees ° quett fabric and moquet zy meson meson 571 418 | Water closet 
Centering enn L. Phomas kenoGunepotibncetn auth o71,5m4 otion, device for aatetinn Ot V.a4M va nen Water meter, rotary, 
ew. ils Wa BEM» wi candeennecanecateccsqeveniese DE aconnecopeabadesbosvesegaees: + sevenaheeongestt 71.679 | Water supply ayetees. electrically op operated, J.P 
rand box combined, H. H. Bruce.. 571,33 | Motor. See Current motor. Manual motor, | BEFORE... 8. oe eee e ence nec nsnneeceereeeeereeeenes 
| Shimuey. ge alia | Mower, lawn, A» Blaubach Water wheel bucket, A. Chavanne.................. 571.510 
Chisel, mort oA, ath Ruppert............ Nail distributing and driving machine, F. F. Ray. Ww wheels. electric governor for, W. W. Handy 571,363 
Chock bioek, N. T. Boose ............cce-ceneeessees GNOME, Bcc cc ncncccagsss: gcceee Wi felt, composition for, W. Maller... 571,384 
Chopper. See Cotton chopper. umberi and conveying grain, apparatus for, G. 
Chuck, drill, N. O. Swanson ©... «2... ..0000s .461 | Nat jock, L. M. Cunningham.................000.... GULTHL | —-—« CRG. «wn cece cn cece ceenceeeceeeeserseecce 
‘war bunch roiling machine, Ke exes & Baker... :". 571,375 | Nut T. et wheel. 
sveume, regulating polyphase, H. Armstro 571,467 | Office indicator, A. ° iS PWG « cccccccvccceccccosess eeeeese 571,489 
Clamp for textile machinery, automatic, H. W. Office indicator, J. A. : .-+» STL 586 | Whistle, H. R. Frisbie .... ....~ 26... encsccceceenees 571.357 
SIT << sh cessedaansiithanintnenaindanenelee Ores, treating 7. P. Barbour La ae kindling, O, H. Smith........... 5714 
Cleaner, See ®rush cleaner. Flour bolt cleaner. Overbead switch and Wood apparatus for making, R. Sputh....... 571.580 
GE stn nnindnockntnaninehatnnseossaeanensenen 571,086 | Package, po ine for cutt: tips Ce ‘Benekas beau 571,345 
Clock ctrjtine mechanism, H. Haii ° Packing granulated or powdered Yoke, neck, J. ooceh eee pbesoccocccsesdbedeseese o71412 
Cluteh, C. Quast..............++ ebine for, C. J. Mattison 
Cock, Satombatte safety angle. J. W. Wisters p eeeee 571.7% | Pad. See --—— 
Collapsible box, T. Ss —~o eres --» 571,691 | Pall 
Collar shaper, turn own, s — 
_omaeee, & a. wee Secee 4 bas ge eecccegcccccons DESIGNS. 
‘ommuta brush, A. K. Warren.. ” Paves — 
Conveyer, J. M. Dodge......... os . STAT — dvertising card, T. 8 | ees 
| Coop, enicken, J. P: Haze ‘sas i: Gosia 12. ST1598 Paper feeding jodne, eam palgn. WY. Wallace beeees 
Sotton chopper and cultivator, J. Cocke. .......... ' rame, ©. M. Grabam...... 
Cotton elevator and distributer, J. \". Bibott..... 571,473 lottie stopper, W. T. Johnston... 
Counter seat,G W. Dearborn............. ©. ««««. | & . 
Coupling. See Air brake qougting. Air brake Pen or peneli | 
bose coupling. Car De. Perforati Ly —,- t. C. Heat 
Current motor, alternating, Hutin & ‘Leblanc . T14 | Pr films, past of, J. Y oe 
BR et RRS MURR 571.662 «Pho be retoucher, 3 3. G. Bradford... 
Desk: duplicate, J. C. Laugblin.... . 571,486 | Pranoforte, J. H. Clark bee 
Door fastener and alarm, combined, A. B. Veon.. 571.546 | Pict ure banger, A. Siddal wanes 
| Boggs. board and bread outinn tray, Loseeenere. bretere matting cutter, Ww. H. Mardoch.. 
it, DET nonsenecosecccesese cece ccceeueeess ‘ Plies from aq iusects, means for protecting. 
Draw bar lift, Be is hngcncse de gecetococses ° H. Gallino Wepcan enbcnnnsneceeene coemmepenesente 
Drying frame, sbirt, Hs Tis CEN wes venncmuniees 571,587 | Pipe pattern, iron, J. & G. Thomson................ 
SAEED, Uh II nnn chants cesvncoensaghadin 5TLSM | Pipe testing device, 8. G. Hawe...............-...+« 
| Karth and earth alkali metais into indissoluble Pipes containing fluid & essure, expansion 
organic or tnongentc eal “ cloatoiytie or telescopic joint for,J.P. Burnham ...... ... 511,387 
of eouverine Tdi ot, i Lam o7isss | "ER pressures J. W, Hargeean, burden 8 
hecanthnhdaletinesapeckhsane cance chettoasuiene n Ket ccbe Gi ihe vetoes 
Rarthy oxids, producing coatings composed of, Planter, band, J. F. Garson.” ...... ~..--..en ees ~ T1614 
His MEMIEIIED asntininnne «gos, .ascnupese coed 571,581, 571,582 | Platform and gang plank, combined, J. A. Powell 571.4 | 
Base. secting machine, H. A. Oldershaw.. . 182 | Plow, 8. P. Richmond 5T1,688 
mopepen accumulators, manufacture of plates tor, Piow, C. B.. White............ 
i elsadaennedbcotne | 
Electric arcs. controlling. EK. at | 
| Blectric brake, E. A. Aperry. o. 408 | 
ocre coe. & P. BA. Sperr becsapencediall 571,708, Bie wren ete neh omnnahnnnen hates ce ssocnscangsrenoyees 971,511 
jectric con SR, I Ds GENE. cocci vesdccebecdode 4 raulic press. 
Electric cutout, B. F. Rowt..............cceeees STL7M | Pri ory oN Smit ith  aeapebenetaatnmancosts 5TL400 
Electric elevator, R. Wileon 663.d0emeeedh denies 571.602 Printing, y NA and recording device, street 
Electric furnace. Girard & Street............. 571,655 ‘er, PM > MEE. « cbcccvocddvccsoccccce 571,485 
Montste hydraulic elevator, combined. J. Parkin- | Printing machine, W. H. R. i setanamenens s0ses 571,415 
waned 732 Printing press feed t. C. 8. Sinclal a 
| Blectri sa) resistances, manufacture of, Marquand Propeller, W. M. Tucker... ..... 0... +-cseeceeseee 
Pe atbendenantecnsst <i ¢@imedicinde 571,489 =Pulverizing and mixing machine, H. 8. Albrecht.. 571,588 
| Electrolysis of chiorids, ete., apparatus for, Aar- | PURE es on d0bcaresns’ casegsh oc spepecdovccsess pty 
greaves & Bird 1,581 Pump cvotrolier, electric, F.W Merritt. e 
| Blevator. See Cotton elevator. Electric elevator. Pump for domestic water —— E. ee 
Electric bydraulic elevator. = power, G. M. Carter @€ @i............00.00. 
Elevator engine, combined electric bydraulic Puzz Fa i a ela 
screw controlled, J. Parkinson.................. 571,731 Pyrometer, ee E, Brown 
Elevator gate, safecy mechanism for operating, Rail, compound tramway. W. 
J Sh dcthitsbhenged- ai epbe ceveeegee 571.442 Rail support, W. B. Potter................... 
| Engine. See Klevator engine. Gas engine. Hy- | jiway cross tie, 4.C. Satan. ace 571,329 
draulic tne. Rota engize. Rotary steam } ilway switch, L. 8. Lewis ............--secceseees or 
engine. Traction ilway system, electric, é. d. 
Engine, P. Dorsey. a eae it s, automatic ball coupling for, H. 
Explosives, heater for. H. V ulpias --» 57162 
Fabric. See Moque’te fabric. 
Face steaming apparatus, 0. A. Weissenborn.. 
Fastener for shoes, etc., W. C. Leibe . ° . W. . 
Vanest, susomatte measuring and registering, w. Root valley, R. Fy ieagemnscs +osnannoyesbasn eden die 
pagbeutes basses ry: . 
Faucet reseating tool. &. H. Bp Acdiisaccedddnatst «+ Bi1,727 
Fence, W. F. Heals. o. TASB 
Fence. W. 8. Mason ’ +» 571,381 
Pence stay. EB. A. Frants. pedecacactnssedoch eeuepesess 571,355 + Ruiler, caleu inting Pc: 5500 cocegecoeé --» TS 
Ps Os CIID, ncn cac.asteccccetvecthateose 571,68 , Saddle, lo. riding, C . Percifield.... e ‘ pte | 
pence stretcher, * i Stellaberwer Soceqsnsabeiac 571,45 Saddle tree. TAA A. 6. Post.. . Hi | 
Fender. See Car f r. ped, . H. Breakspear et al - STL S82 | 
Filter, A. Grandjean, —— Unola .. S144 Sand heater, J. R. Mayer....... 571,382 
Filter press and filter press piste. B. Rabner...... 571,868 , Sash fastener, C. M. Green...... 671,200 
— — problema, device for demonstrating, O. | Sash " ef 
«+» W136 
*, +. TA 
Steck. ena f -. 571,575 
Fire extingulebing = te e . T. 571,633 
rash abt apparatus, J. —_o- ‘Sen Me ml 
ng and ceiling sewing ma Fleteber 
vole w 
iy Jour bolt cleaner tlecnen be oa. : wing joins. 
‘odder packer and Ly 571,385 i, HENRn6n.6sip rede, sonccenechenhtwsce 
Forging and welding machine, G. Sesonbouns:. . Wee Sewing machine work moving attachment, 








i ty hy sassese: cccsceseccocooscosene 











Shelf bracket, J. C. Griffin.. 
vusgaee § for beating steel and iron ingots, H. W. Shingting bracket, J. A. Kerr. 
(See note at end of list about copies of these patente.) hit iinnasccchdundinthadinbhn tebocebededée 
Fuse for bigh ogy A R. B. Dashiell........... 
Acid, obtaining tetra-alry! uric, EK. Fisch 571.352 ay es S f yr - D It 
‘ ‘a-8 arte, er. ; apparatus lor ¢ omni aids with, J. 
Advertising device, J. u. \ wa 571,656 | encom. 
Agricultural botier, F.C. & W umdahi.. 571,66 | Gas burner, A. &. Detwiler. . 
Agricuitural band tooi, W. D. Huntington 571,471 | Gas burners, manufacturing boods or manties for 
Alr brake coupling, W. A. & 8. 8. H. Harris Si 1em2 | incandescen 7 
Air brate hose couplings, dust guard for, W. Y. Gas engine, C. A. 
Thompson... ee . 91.708 , Gas engine, G. W. is. 
Alr brake meebaniem, i!. ( 5 panes 571,78 | Gas engine, F.C. Oln.... 
Air distribating apperateas, J. L. W 571.00 | Gas engine, K. : 


Alr mavens of. ¥ dam for controled eneens 
te 


~ Geuves : 571,08 | Gas generator, J. C. Porter... . HST Spectacie case and 











Alarm. | Gas lighting a ratus, electric,  & W. De Mott. 571,723 o an nston 
Aachor, , hee 4.4. _. niiodh ... 1AM Gas lighta, process of and for Beeed w Johnston, 
Anoundiator, *, A. Jennings oe Tia anties or boods for incandescent, P. Ineb... 971,372 Spri A. ©, Beli 
Asnirator, J. 'Sebneible 1a Gate. See Stiding gate. Sprinkler. 
ale boxes. duet rue for car, H. et Holderness 57166 ee ae See Gas generator. Steam genera- | Sprocket w J. 
by walker, J Thomas... .F s Pp stand. | PRINTS. 
faz filer, J. W. Davidson ‘ . 7158 Glass } polish ime machine, EF. J. Hoffman........... 571.564 Station indicator, H. Fi 571,518 
Bacei cover, H. Springsted............. wu | (old and silver a retina. B. Hunt..... wise 
Basket, F. Parthier apes ; STL a | e. J. Lambert . oe 
tasket, A. Schmidt 6 8 
Battery. see Primery battery. 4 bot 


Ped, foidiag, © H. Bucher 

Bed, foldme. H GC gk 

Beu plate, elastic, P. Kuoe 

Hell apparates, conveyer T Robins, » ae. 

Beit, foot, J. W. Madden 

Rievele, J. D. Kiega. 

Ricycle brake, F. A. Gladwin 

Bievcle frame, A. sidweil 

Bicycle bundie and bet! ringer, Prindie & Lamp- 
ton... . ove 

Bicycle power mochaniam, A. Brauer.............. 

Bicycle rest, L. Smith.... 

Bicycle saddle, C. ¥. Letewver 

Bieycie saadie, (. EK. Paze.... 

Ricyele support, E. Farveworth 

BO, Cc FEOBOIN 6 6 60 ons ssccrdoceccececte: oceees 
i. See Bridle bit. 
Blwek. Ser Chock block. 
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Woavertisements. 


ORDINARY RATES, 


naide Page, each insertion ~-75 cents a line 
Rack Page. each insertion ----81.00 a line 

rer For some classes of Advertisements, Special and 
ligher ee 


“nds per per ines Tle a Stioe shows wethe Pats, of of the tne, 











id ie set in adver- 
<ements at by mearure- 
we he ot” Pupil as Pharsaay 

“rnine t to appeer. ip the tullowing w anaes 





OOD or METAL WORKERS 


pep gt save 
time and money by using our 


Foo! and Hand Power Machinery 


SEND FOR CATALOG UES— 
A—Wood-working Machinery. 
B—Lathes, etc. 


SENECA FALLS MFG. COMPARY, 
695 W ater St., Seneca Falls, N. .¥. 


\MERICAN- PATENTS. —AN INTER- 


ing and valuable table showing the number of patents 

eae for the various subjects upon which petitions 

sve heen filed from the beginning down to December 

13M. Contained in SCIENTIFIC AMERICAN 8 P- 

1 EMENT, No. 1003. Price 10 cents. To be had at 
s office and from al! newedeniers 
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LATHE S.)2500s, B20" 


SEBASTIAN | ATHE CO 0CU VERT 


WARVELOUS = ae 

































capitalists from the use of our 

<i" saan STEAM STAMP 
in the yori.) FOR CRUSHING ORES. 

wt Horingfull| ( KO EXPERIMENT. 

infor by 
CATES aoe, WORKS, CHICACO., 














EMERY WHEEL MACHINERY 
IMPROVED DIAMOND 


AUTOMATIC 


KNIFE GRINDER 


Will grind knives for planers, 
pa cut’ tobacco cutters, rag 
ers, iron shears, etc. 

t2” Book 15 Free. 
P. 0. Box 85, Providence, R. I- 





Diamond Macbine Co., 





BicycLe MAcuinery. 
Bicycle Spoke 
Threading Machine 


Capacity, thirty spokes per minute. 
3 Send for Booklet. 
The Waterbury Farrel Foundry and 
Machine Company, 


Bank St., Waterbury, Conn., U.S, A. 


Stark No.4 Bench Lathe 


with Milling 
Attachment 


JOHN STARK 


WALTHAM, MASS. 
Ti) Chas. Churchill @ Co. 














- aes eee Ss. 
Tuerk Bros., 3-46 West Randolph Street. 
Let, 2 Cross Beret, Finsbury, 


London, E. C., 


Water Emery 
Tool Grinder 


Has no pum no valves. r 
piping requ supply it with 
water. Vs ready for use. Sim- 
| ys in construction, most efficient 

operation. 


&2” Send for cataloque and pricea- 
W. F. & JNO. BARNES CO. 
1999 Ruby St., Rockford, tf. 


PORTABLE SINGLE RAIL SURFACE 
Railway. — Details of construction and description of 
rolling stock of a new system of portable railway which 
may be laid upon ground that has received no specia! 
prepnration for its reception. With 19 illustrations. 
Contained in SCIENTIFIC AMERICAN $UPPLEMENT, No 
1014. Price 10 cents. To be had at this office and from 
all newsdealers. 




















DUNBAR BROTHERS RINGS 
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BRISTOL 








“A Good Investment.” 
A Suggestion to Manufacturers. 


BLAKE & JOHNSON, 
MACHINE BUILDERS, 
rene MUNN & Co, ” n 


EN: 
0 reply to your inquiry as regards our our subseription 


tor — and mechanical for our most 
progressive workmen, would say we subscribe 
or twenty-four g copies of the “ Scientific Amer- 
ican,” and ten ( er mechanical 


ie oe giving the © their Ea. 
neediess to 4 that we consider very 
bat = in the ox ease of the PBoientiie 
twenty-five (25) yore. ~ Syste = 
ours very truly, 
H. R. STANNARD, Secretary. 
Subscribe for your employés. It will improve 
their minds, assist their labors, and give them val- 
uable ideas. 
§2 Special rates to manufacturers who wish to 
supply the journal to their employés. Write for 
particulars and sample copy of paper. 


MUNN &@ CO., Puatisnens, 


OFrice oF THE SCIENTIFIC AMERICAN, 
361 Broaoway, New York. 








H rieutific 


American 


417 











This beats W: Steam. or Horse 


hereforp we aun masks the 
ed for 


Stade tor dias or Cnsotine, Pe 


"WEBSTER WF’ M’F’G : co. 
1074 West lith Street, CHICAGO. 


POWER? POWER?? POWER!!! 


Fifty per cent. increase 
no additional expense. 


Victor Vapor Engine. 
Em cal 
vhate cohy, the eee 
antae stamp fore a nr ane 
Reliable agents wanted. 


THOMAS KANE & CO. 
64-66 Wabash Ave., Chicago. ~ 











CREENFIELD 


Steam Engine Works. 


Established 1874. 
Manufacturers of Greenfield Sta- 
tionary, Portable and Yacht 


ENGINES AND BOILERS. 


Also Horizontal, Automatic 
and Variable Cuton | Engines. 
Sizes from 3 to 15 Horse-Power. 

Also Vertical and Horizontai and 
Marine Bollers, Steam Pumps 

and Adams’ Grate Bars. 


W. G.& G. GREENFIELD, 
East Newark. N. J. ———— 


VELOCITY OF ICK BOATS. A COL- 
lection of interesting letters to the editor of the SctBN- 
TIFIC AMEKICAN on the question of the speed of ice 
boats, demor.strating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with }0 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 














“WOLVERINE” GAS .*° GASOLINE 
ENGINES, snc Marine. 


The “ Wolverine ” is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
eine for its power. nee no 

licensed Abso- 


lutely safe. fanufact'd by 
AOLVESINE  BOTOS WORKS, 


GRAND RAPIDS. MICH. 


THE IMPROVED | Gas ENGINE. |; 


Two Ly BS in one 
aay es and — ~ 
Or tis po pe geuse 5 prban any engine 
wherever pow- 
Sd — pe td Either 1 
tionary or marine. No fire. 
No heat. No smoke. Noli- 
censed engineer required. 
&3™ Send for catalogue. 
SINTZ GAS ENGINE CO., 
Grand Rapids, 
Mich., U. 8. A 


ALCO VAPOR LAUNCH. 


and helm controlled 
.. Latest improved and 
















Marine Vapor Kngine Co., Jersey City, N. J. 





SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT cap be bad ai this ‘or 

cents. Also to be had of newsdeaiers ix al) parts of 
tbe country. 


JONITOR *MOGUL 


a AU'N CHES. A 















LER. FIRE. 
MONITOR. argh seme ave comen coma 


ABSOLUTELY SAFE 


WO FIRE, SMOKE OR HEAT. 





tree bare =e. | 


ity. Co., Drawer 9. St. Josep, Sich. 
For All Shaft Sizes. Hub Thrust Bearings 
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THEY SAVE OiL, 
THEY CANNOT HEAT, 
They Will Run at Any Speed, 
They Will Carry Any Load, 
They Are Durabie. 
The Ball Bearing Co. 
12 Watson St., Boston, Mass. 


“My Well and what came out of it.”” 
A story by the novelist Frank R. Stockton. 


PATENTED. 
Write for Prices. 





| **Your Well and what will come out of it.”’ 


Pohlé Air Lift Pump 


Bulletins to tell you will be sent on application. 


The Ingersoll- Sergeant Drill Co. 


Havemeyer Building, 26 Cortlandt Street, New York. 


Combination Pliers 


re 
Wrench and” 
Serew Driver 
combined. 
Drop-Forged from Best Tool Steel and finely finished. 
2 Send for Vircular “C. P.” 
THE BILLINGS & SPENCER CO. 
Drawer 3, HarRTForp, Conn. 








APOLLO GALVANIZED IRON. 
Who says that one make is as good as 
another? The jobber who deals in some 
other make ; and the er whose work 
is rough, or who does not know Apollo. 
Apollo Iron and Steel Company, 
= Pitteburg, Pa. . 















ATER MOTOR 


GAS ENGINES & VENTILATING FANS 


The best Motor in the world for driving ant kinds of 
fee bent hinery, ch _= i 

r Diowing church organs, runn ng Crinting. ‘presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
gheopere, etc. In use the world over, and reqomnmended 
| he Tr companies everywhere. Address for ee ular, 
Hackas VW ater Motor Co., Newark, N. Jas 














ALSO 0 TOOLS 


eae OF MopELS) . 





THE ORNAMENTAL IRON INDUS- 


try.—Description of the method of manufacturing 
wrought iron into ornamental and artistic forms, With 
9 illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 1020. Price 10 cents. To be had 
at this office and from all newsdenlers. 


The “ Knapp" Electric Motor oh 


Best at the price. Does 
wonderful work. Fitted 
= ony fd running 
in box 
we four inch fan — 
battery elements to put 
in tumbler, with full di- 
ons. ws 
KNAPP ELECTRIC & NOVELTY. CO., 45 Warren St., N.Y 


That Are Good--Not Cheap Things | 
The La Crosse, Wis., Telephone Co. have just pur- 
chased a 900 ca ty outfit to take the place of the 
* Kokomo,” whic anda failed to give satisfaction. 
Hundreds of sim Ry be cited affecting the 
apparatus of faa all So-call om petitors. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250 South Clinton Street, Chicago 
The Largest Manufacturers of Telephones in the U. 8. 
Physical and School Apparatus 


THE THERMOPHONE 


A new instrument for 


Measuring Temperatures 


a4 74 my of any- 
range or distance. 
~ ies Nreular free. 


E. S. RITCHIE & SONS, 
BROOKLINE, MASS. 


ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M. Hopkins.—Description of a small electro 
motor devised and constructed witn a view fo assisting 
amateurs to make a@ motor wnich might be driven witn 
advantage by a current derived from a battery, and | 
which would have suticien: power to operate a foot | 
lathe or any mactine st not Over one man power. 
u res Contained in SCIeNTIFIC AMEKICAN 

















an PPL+M«NT. No. G41. I’rice » cents. To be bad at 
this omice and from all cewsdealers. 
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Highest Award at the World’s Columbian Exposition. 


The Rivet Lathe 


=e» Faneuil Watch Tool Co, 
== = Boston, Mass, U.S. A. 
Greatest money oy making lathe is the Rivett. 
Finest tool for all kinds of fine nice work. 
INVESTIGATE! 


DORMAN’S 
WULGANIZERS 


are used all over the world. 


Exclusive Manufacturers of Steam M. 
nies for Rubber icantaere. We also mabe 





Dry ‘teat ste 
from $10 to $ A Stam and Stencil 
from Bid Le yt Brass and Steel Dies 


Bie Sinulnglor ali kinds, Racabii oe oer 


THE aes . w. Ww. DORNAN co. 


N ickel 


Silver 
Watches — 


We are casing all sizes of movements in this 


new metal. It takes a better finish and is more 


It supersedes the old nickel piate, and enables 


one to have a perfect timepiece at small cost. 


Our Solid Gold and Filled Cases, as well as 


Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 


New specialties have been added. 
Our 97 Model 


Trump Cyclometer, 
the 10,000 mile wheel recorder, 


are all shown in our new catalogues, which 
will be sent to all. . 


The Waterbury Waich Co, 


WATERBURY, CONN. 





noiseless rqaning and high efficien- 
a Highest gr 


put onthe market. Send for cats alog 
D. 10 per cent. diseount until Jan 


KENT ELECTRIO MFG, C0. 


The Kent Battery Motor or Dynamo 


The only battery motor manufac- 
tured that will run as a dynamo, 
one ony battery motor constructed 


drum armatere, insuring 


e of workmanship. 
nest experimental machine ever 





26 Hermon 8t., Worcester Mass. 


DYNAMOS 


= FOR ELECTRIC LIGHTING. 
Special low prices to boom 
business. 

5" he . 110 volt dynamo $26.50 

ght 28 cp. 100 vgit dyes i 
Peder + it up to 75 lights, t p. 
High grade machines. atistactic A 
uaranteed. Electric motors to 
h. p. any voltage. Storage bat- 
teries forall purposes. Roth Bros. 
& Co., %-34 Market St., Chicago, Ll. 













period of over fifty years, 
Journal published in this country which is 
devoted to a general treatment of the devel- 
opment of the sciences, arta and manufact 
ures. Each issue is embellished with nn- 
merous illustrations showing great engi- 
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest addi 
tions to the navy, new guns, locomotive 
etc., sixteen pages each week. Many of ot 
patrons have been on our subscription books 
for a period of thirty or forty years, and we 
often receive letters from old readers stat- 
ing that owing to a careful reading of the 
paper since boyhood, they owe their success 
in life more to haying had the Screntrric 
AMERICAN as their constant friend and com- 
panion than to any other one cause. 


peculiar advantage. 
yourself—it will bring you valuable ideas ; 
subscribe for your sons-—it will make them 
manly and self-reliant ; subscribe for your 
workmen—it will please and assist their 
labor; subscribe for your friends—it will 
be likely to give them a practical lift-in life. 





121 E. Fayette St., Baltimore, Md., U.S. A. 


NOW IS THE TIME TO SUBSCRIBE 


— FOR THE-— 





ESTABLISHED 13045. 
The most popular Sci-ntific Paper in the World 


The ScrentiFIC AMERICAN has been issned 
every week by the present publishers for a 


It is the only 


The ScreNTIFIC AMERICAN should have a 


place in every dwelling, shop, office, school 
or library. 
superintendents, directors, presidents, offi- 
cials, merchants, farmers, teacheré, law- 
yers, physicians, 
every walk and profession in life, will, de- 
rive satisfaction and benefit from a regular 
reading of the ScignTiFIC AMERICAN. 


Workmen, foremen, engineers, 


clergymen—people in 


As an instructor for the young it is of 
Try it.—Subscribe for 


A yearly subscription to the Scientific 


American is a most acceptable holiday gift 
to a son or a friend. 


NEW VOLUME COMMENCES JANUARY Isr. 


SusscripeTion Price, 


$3.00 a year, or $1.50 for six months. 


a” Send your address for a free specimen 


copy. 


MUNN & CO., Pua.sHers, 
361 Broanpway, New York. 
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“architectural and®} 
Mechanica! Drawing. 
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To Carpenters, 
Machinists, Electrical 
Workers, Plambers, 
Steam Fitters, Pattern 
Makers, Steam Engi 
neers, Draughtsmen, 


Scientific American. 


WHILE THEY LAST 


You can still secure one of these special sets at less than one third the regular price 


an Hee kA at the close of our recent Introductory Distribution. we find in stock a few sets of 


only) that are slightly marred—not 


pedi tion loth d half-Russia bindin 
> to > Gagner their a m4 tet eficient to prevent their nomen as perfect stuck at. ur lar 
a nln tae = Sian tga 
a here being 
AT ONCE A DICTIONARY AND AN ENCYCLOPADIA. of aa 


we shall not go to the 





pt baioita ite w 


trouble of rebind 
them, but have decide 
ed to let them go © 
easy payments of 
down and §1 « month 








ie all Branches; Minera, Civil Engi- 
Steam Eagineori neers, ete. Retrences 
(lace. Stat'y Beerywhere. Pree Cir- 
Marine ular. State Subject 
The International yow wish to Study 
Correspondence Schools B 942 Seraates, Pa. 
ECHANICAL .° QURVEYING 
DRAWING «” Orvenrsy man 
Large salaries earned. Terme moderate. Uses yom 
spare time only ta” Send for Catalogue. 8&1. ace 


CORRESPONDENCE ScHOOL, Box 47, PATERSON 


He is Weil Posted 
Who Knows it All 


bat such people are few. They know the most who 
study in the best way—by the method which retains in 
the mind the most of the matter read and studied. A 
systematic arrangement of ideas as they are imbibed 
prevents after confusion in the brain. 


WHEREWITHAL 


is 6 91 Book that educates accurately, immediately, pro- 
gressively and permanently. it presents facts ina new 
and attractive light that insidiously sinks into the 
brain. {it is the greatest ald to rapié and clear under- 
standing that the worid bas ever seen It opens up new 
wonders and fresh felds of thought even to the educated 
mind t# Send 2. stamp for particulars to 


WHEREWITHAL BOOK CO., 


Bourse Buitoine, PHILADELPHIA, PA. 


=EARERS] 
COME” pREMr: 














“The Inland Printer 





ig unquestionably The Leading Trade Journal of the 

forid in the Printing Industry. Issued promptly on 
the @rat of every mont Replete with valuable tech- 
nieal information, articles of genera! interest and ele- 
gant illustrations. Oniy $2.0) per year; $1.00 for six 
months: BD cents per copy —none free. 


INLAND PRINTER CO., 212-214 Monroe St., 


ARMSTRONG'S « PIPE « THREADING 
CUTTING-OFF MACHINES 


Both Hand and Power. 
- Sizes | to 6 inettes. 
Pater, G and. er Fu- 
tera’ Tools. Phured Vises, 
Five Cutters. otecks and ines 
ereaily ac kmmoledged to be 
THB Best. £8" Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgepert, C one, 


-AWFABER 


Mauntactory Ketablished 1761. 
LEAD PENCILS, OOLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEFL PENS, GOLD 
PENS, INKS, PENCTL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS MATERIALS 
76 Reade Street, New York, N. Y. 
Manufactory EKetablished 1761. 


ELL DRILLING MACHINERY 
MANUFAC TUREO BY 
WILLIAMS BROTHERS, 
ITHACA, N.Y. 
MOUNTED OR ON SILLS, FOR 
OEEP OF SHALLOW WELLS, WITH 


STEAM OR HORSE POWER | 
SENO FOR CATALOGUE 
WILUAMS OROBITHACA.ALY, 


Chicago 












Transits ano Leveiine Instruments. 


Bit A taal LEVELS 








izes. Be and 5) tnches Prices, # and % cents. 
Por Rook om the Level. 
¢. F. RICHARDSON & SON, 
. oO 0. Bex 977. ATHOL, MASS., U.8. A. 


The he Van Norman e e 
Universal Bench Lathe. 


A Lathe, Milling Machine. 
“crew Cutter and Univerea! 
Grinder in one tool. The 
eet tool made for all | 

femall work. Made br 
Waltham Watch Tool Oo., | 

SPRINGFIELD, MASS. 
§" Send for Catalogue. 


The Edison Phonographic News 


tells where and bow you can procure cheaply 


A PHONOGRAPH or A KINETOSCOPE 


the great money-earning wonders. Sample copy lc. 
THE OHIO PHONOGRAPH CO.. CINCINNATI, 0, 


WE UNDERSELL ALL ! 


Bicvele Electric [abte. 0 
Necktie Blectric Lights. LW 
Béiseom Blectric Motors.. 1 

Medical Batteries oa 
nduction Cotls ' 
Kiectric Be.la, finest 
Dry Batteries, beet 


Discount to Dealers. 
Our Bieycle Electric Light 
ie the best thing that ever 
happened. Catalogue free. 
OnIO ELECTRIC WORKS, 


11 S. Water St., 
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Four massive volumes, weight R= ~ ° ate. rm 
encyclopaedic topics, words defined ( more than 
| any other dictionary). About 5,000 Royal Quarto — 








until peed at hitthe 
more than half our 
recent very low intro- 


iow, t ore, 
number of ambitious 
and deserving readers 
who desire a strictly 
up-to-date reference 
library may secur 
one of these apecin 
sets at about 


‘Cost of Making 
WHILE THEY LAST 


they are yours for a 
lifetime thig easy way 


ONLY $1.00 


with order and $3.00 
per month until paid. 

WE GUARANTEE 
that these volumes, 
except for slight rubs 
or avrasions on the 
binding, are sely 








32 CENTS the same as those sold 
A DAY ee aaie whan on 
BUYS IT. | foes shal be your tain. 





Positively — t the Greatest Bargain ever offered in a strictly hig’ = tees stieterd poi Por those 


ho are trying to ‘‘ get along’ with older and inferior reference works, this is a 
really wonderful opportunity. 


WHAT THE ENCYCLOPAEDIC DICTIONARY IS 


It contains over 250,000 defined words—nearly 
twice as many asthe largest “ unabridged "—giving the 
history, derivation, spelling. pronunciation, and varied 
meanings of each legitimate English word, It is now 
accepted us an unquestioned authority wherever the 
English language is spoken. 

It is one of the best of all Encyclopedias, be- 
cause practically usefal as well as the latest and most 
scholarly. 30,000 encyclopedic subjects—the Britan- 
nica bas about 7,000. Just think of it! The whole 
range of human knowledge condensed for vour instant 
use by such world-famous scientists as Huxley, Proc- 
tor, and a hundred other educators of hardly less re- 
nown, It is a time-saver tor busy men; a college 
education for plodding students; a brain ‘developer 
for ambitious mechanics; an inexhaustibie treasurehouse 
of information for each member of every family. lt easily 
takes the place of any half dozen other reference books 
that could be named. It is truly a family necessity. 

Te in an ornament to any library; beautifully 
printed and substantially bound; four great volumes 
protuseiz iilustrated, costing more than $750,00 od 

te preduce, and never before offered (except. durin 

yur recent Introductory sale) for less than $42. 00 
to $70.00 a set. 





WHAT THE ABLEST CRITICS SAY 
“The Encyclopedic Dictionary is a library condensed 
into four volumes; a ton of Sgeaiverem reduced to 
forty pounds of quintessence.”"—Rev. Dr. Chas. H. 
Parkhurst, Mar. 9, 1896. 


“It forms in iteelf a library for the busy man of 
affairs, the mechanic ambitious to advance bimself in 
his line, or the student or apprentice just making a be- 
ginning.”—Scientific American, Aug. 3, 189. 


“ Has no superior inany of the oo yet oe 
up ae ios oe’ A I give the work cy 4 
mendation.”—Ex-Judge Noah Davis, Mar. 12, ae 


“ The work is undoubtedly an eqocodings useful a 
trassmorehy one.”—Sunday School tenes, May 


“ It has all the utility of a superior unabridged diction- 
ary, and al) the practical usefulness of a %-volume 
qnerGooeedie without he Gimustvences.” *—Kam’s Horn, 

ov 


“The skill and jadgment with which the Goheners 


| and encyclopedia have been blended can be app 


only by comparing The Encyclopmdic with other dietion- 
aries.”—Public Opinien, Sept. 19, 18%. 





eharges for del, very must be paid by the purchaser. 
this special jot 1s exhausted wil! be imm 
disposal cannot last jong, 


of eac 


r in New York. The a 


any newspa 
c. additional per month, 


plied fer ° 











Cleveland, Ohie. 


HOW TO SECURE THIS GREAT BARGAIN tothe. New York 


the style of binding you desire, and indicate how you wis 
Remittances receiv 

iately returned. The limited stock at our 
To protect ourselves against book dealers, etc., we 
must decline to send more than 2 sets touny one party, and im ever case we must 
require the full name and address of each person receiving u set, 
two styles of binding in this lot—cloth and half-Russia—about an equa! quantity 
i. Order at ence, to make sure. The absolute confidence of the Syn- 
dicate thar the work will be thoroughly appreciated, highly valued and cheerfully 
paid for is clearly shown by sending such a valuable set of books the subscription 
price of whioh is from $42 to $70 on an advance payment of only $1. 
Russia Binding will be sup- 


These sets are as good, for 


Ave., New York, and ail racti urposes, as 
the entire set of four smart = poem in yc eat . poet, The - lor - Fy. get- 
ance is to be paid at the rate of $1.00 monthly for 12 months. The wa Dave t uar- 
for either binding is onty 61. to sending your frst payment p te pe i ure 

the — bey sent, ua the i - und the bir d- 


after [ fngs of our standard grade. 
The mort serious injury to 
any set is no greater than 
might occur in a few days’ 
use in your own home or of- 
fice. Asabsoluie pro sfofthis 
statement you may retain 
the set for careful examina- 
tion for one whole week. If 
not entirely satisfactory you 
Mave the right to return to 
the Syndicate and money 

will be mptiy and cheer- 


Ye have only 


We reter to 








NEW YORK NEWSPAPER SYNDICATE °° ‘NiWvORRe ie ic chance a a tifelin 





Watchman’s Improved Time Detector | 


| with or M Keys, with 
Safety Lock attach- 
ment. Patented 
1836-4-7. My inven- 
tions, and wil! sue 
} all concerns selling 
or using the Safety 
Loek attachment. 
according to De- 
cision of Circuit 
Court of U.8&. for 
8. D. of N. ¥. 
Send for circulars to 
EB. IMBAT SER. 2 Broadway, New York. P. O. Box 2875. 


LENTMAYER’S © MICROSCOPES 
in use by the lead Professors and Colleges 
throughout the w The acme of perfe.tion 
in the art of Microscope making. eartily in- 













and lea! parat sen % * Mi 
Crometer Rufings in Baalish and Metric scales. 
J. ZENTMAYER, 
211 South Eleventh St. Phila., Pa. 





The XIsife of a EXorsec 
often depends on its shoei Ordin- 
ary shoes give no firm foothord to 


the ani 


Tonner MHOE whic pests of 

a steel skeleton with a hard rubber 

tread which positively prevents 

slipping on any ace in any 

weather. Thousands now in satis- 

factory use. Price $2.00 per set. 
c®” Free circulars from 


| FRED’ K W. HAHN, —s Grand Street, New York City. 








50 YEARS’ 
EXPERIENCE. 







TRADE MARKS, 
DESICNS, 
COPYRICHTS &c. 

Anyone sending a sketch and description may 
quickly ascertain, free, whether an invention is 
probably patentable. Communications strictly 
confidentia). Oldest agency for eourins patents 
in America. We have a Washington office. 

Patents taken through Munn & Co. receive 
special notice in the 


SCIENTIFIC AMERICAN, 


beautifally illasrrated, largest cireulation of 

any scientific journal, week! y, terms $3.00 a year; 

> six months. Specimen copies and D 
K ON PATENTS tae Address 


MUNN & 
361 Broadway, ao — wR 


ACETYLENE APPA .RATUS. —ACETY- 


lene number of the SCIENTIFIC AMERICAN SUPPLE- 
MENT, describing, with full illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generating acetylene on the large and smali scale. 
The gas as made for and used by the mic ist and 
student; ite use in the magic lantern. The new French 
table lamp making its own acetsiene. Contained in 
SCIENTIFIC AMRRICAN SUPPLEMENT, No. 1057. 
Price 0 cents, To be had at office. 





How to Build a Home— 


Those intending to build will find the very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published . . . 


“The Scientific American 








Building Edition.”’ 


Each number ts illustrated with a Colored plate and numerous 
handsome engravings made direct from photographs of buildings. 
together with interior views, floor plans, description, cost, location, 
owners’ and architects’ names and addresses. The Ilustrations 
include seashore, southern, colonia) and city residences, churches, 
schools, public buildings, stables. carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 


the latest and best examples from which to make selections, thus saving time and money, 


Pusueneo Monrmcy. 
For sale at all news stands, 


Svusscriprions $2.50 a Year. 


Sinace Corres 25 Cewnrs. 


sale otal news s2zdi-aw MUNN & GO., Publlishers, 361 Broadway, New York! £2. 





{DECEMBER 5, 1806. 


STUDY + HOME 


BY OUR EFFICIENT CORRESPONDENCE METHOD, 
ELECTRICITY, MECHANICAL ; 
DRAWING, MECHANICS, oF.) 
STEAM ENGINEERING, =" 





INSTITUTE FOR HOME STUDY OF ENGINEERING, 
CLEVELAND, OHi10 


46-47 Blackstone Baliding, 









UNCLE. SAM 
is looking 
for Bright Young Men 
to take the Civil Service Examina- 
}- A now be peld th 7 it 
per annum. paid ° ners in 


=. i] information re- 

ma, ote. FREE, if you 

mention the SCIENTIFIC AMERI- 
CAN. rite to-day. 

Natl. Correspondence institute, 

C. S. Dept. Washington, D.C. 





- on receipt of Pt . 
— %3.00. CARLISLE & 
FtNcH. Cincinnati, 0. 


THE MODERN ICE YACHT. — BY 
Geo. W. Polk. <A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the iatest, most approved forms. Iliustrated with en- 
gravings drawn to scale, showing the form. position, 
and arrangement of all the parts. Contained in Sci en- 
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. To be had at this office and of al! wewedeniors. 


ON A N° 











STILL HUNT 


The up-to-date sportsman needs for 
cuceaes, pereshel comfort and protec- 


jDEAL tatide uppers gra cob 


Se as a glove, tounb. ry 
harden. de doub! ie soles, yuna 












M. A. SMITH & SON, 
Manufacturers, 23 2-31 N. th St., Philadelphia. 


MANUFACTURE OF STARCH FROM 


Maize.—By J. Kriegner. Full details of the process. 
With one illustration. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 101°2. Price 10 cents. To be 
had at this office and from ail newsdeulers. 


THE PORTABLE 
STRIKING BAG 





Stands in the corner when not 
in use. Will not tnd Benoni 
The most effective and 
exercise. 


Can be man, 
woman, or child. Pama mail, edoctive: 
durable. Rapid in its return. 
‘or Uustrated 


fee tnonns & SHEBLE, 
ic Ledger Building, 
PHILADELPHIA, PA. 


DRAPER’S 























DRIVING LAMP. 


IT is the only perfect one. 








R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 
ESTABLISHED 1840. 


A PRACTICAL 
Macazine Pirate Gamera. 








THE PHOTAKE $9.50 
CAMERA ror 


INCLUDING OUTFIT TO TAKE AND DEVELOP S'x 
NEGATIVES AND PRINT TWELY! i PREPAID 

TO ANY PART OF THE UNITED 
Tus CAMBRA TAKES 5 ProrvnEs ‘2 lnocweEs 
pagans ¢ +> GLASS PLATES AT ONE ‘Oxue LOADING (no 
kinky films ), IS MADE OF SEAMLESS BRASS, 
NANDSOMRLY FINISHED, IT HAS NO COMPLEX ME- 
CHANISM, YET 18 COMPLETE AND WILL TAKE ANY 
_ OF PictURE—SNAP SnHoT, Fi.AsH LIGHT, OF 
® Exposure, Has Hien Grab LENS, SIMPLEST 


AND 3 y Most Aa a bs SHUTTER, OTTERS, AND A 5 A LONG Faken. 
cmeaee CAMERA CO., 62 Fifth ay CHICAGO. 
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Webster’s 
‘nternational 
Dictionary 


;valuable In Office, School, and 


eee ome 
rial for 


WEBSTER'S boastful 

\TERNATIONAL * 

DICTIONARY Sop gall 
favor and eoaditen eect 


for Christmas. 
In Various Stries or Brxpixe. 
wa~"Specimen pages sent on application to 
UG, & C, MERRIAM CO., Publishers, 
Springfield, Mass., U.S.A. 










FINE HOME————_ 
Safe and Profitable Investment. 


(NBR WANTED on a ange and profitable invest- 
to om. manage with me a valuable 


sin 
Lo ng nthe tate of Missouri. 8 
valuable for its townsite with natura! 


lors of granite, for its mines o: 
ind for its beds of wh te  - We can organize 
=” Write or spacers ted 

DOBSC HUTZ, Ite leville, lilinols. 


f PRACTICAL CAMERA—Not a Toy. 


THE QUAD ‘3 





Makes a picture 
S44 inches square. 





‘ 


Douste-Convex ACHROMATIC LENS. 


NEW SAFETY SHUTTER 


For TIME AND INSTANTANEOUS ExPosURES. 


We do not advertise a Pocket that gaD- 
not get in your pocket. But we vertise the 


BEST $5 GAMERA IN THE WORLD 
Send TOTUALLY 2 ‘nade wilh the oom” 
CLOSE & CONE, Sole Owners 


809 CuHamerain Broa, Sneane, lit. 
Eastern Trade arnt 
E. & H. T. ANTHONY & CO., Broadway, New York 


ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART’S 


“VENI, VIDI VICI,” 


SUNART MAGAZINE, 
SUNART FOLDINGS 


Send for Diustrated Cata- 
logue—2 cent stamp. 


SUNART PHOTO oo. ROCHESTER, N. Y. 















Ptieutific American, 











THE HARTFORD, No. 


Has an Automatic Platen Lift 


Automatic Lever Locks 
that is positively 


THE HARTFORD TYPEWRITER CO., 


An Automatic Switch for ribbon movement, feeding both ways 


Alignment permanent 

Compared with the Hartford, no other machine is up-to-date 
We solicit cash trade and can give such customers A GAIN OF 
502 over what is offered by competing houses in our line 





NO.2 soil 





1 LauREL ST., HARTFORD, CONN. U.S. A. 





Hitixe» DENSMORE 


Bverybody knows 
how much easier it is 
to raise a weight on 
an inclined plane 
than to lift it verti- 
cally. That’s where 
the light stroke of 
the Densmore comes 
in. Our free pam- 
phiet tells the rest. 
FROM THE U. S. 


GOVERNIIENT. 
DEPARTMENT OF Bn Rita 







The First and Only Successful 
Low Priced Typewriter is the 


AMERICAN $8. 


TYPEWRITER 


A standard made machine, built for actual bus'ness. 
For four years without a competitor. We are making 
and selling two thousand per month, which shows 





ashington, Nov. 1895. 
Densmore Typewriter Cuma * 
PE —We have now in nee in the Dareaus of | 


s Department nearly cig’ y 
~ no complaint fro be users of them; 4 me 
ude they are giving entire satisfaction. Res 
(Signed) HinaM BUCKINGHAM, 


DENSMORE TYPEWRITER CO., 316 Broadway, N. Y. | 





EXCHANGE, 


156 Adams St., Chicago, 
38 Court Sq., Boston. 


818 Wyandotte Street, Kansas City, Mo. 
We will save you from 0 to BD 


cent. on T writers 
of all makes. Send for Calalogue. 


ICE-BOATS-THEIR CONSTRUCTION 
and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction, Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 

M.E. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
Builders of Stee! Towers ‘anks. 
Red Cypress Wood Tanks a specialty. 











The uD 


14 Barclay St., New York, 


the popularity our machine has attained. 
2” For catalogue and sample of work, address 
*> AMERICAN TYPEWRITER CO. 
267 Broaoway, New York. 








0 wrong, if you haven't the right paint. 
wr = are > are these which contain too ach 
too little pigment, oil or dryer. 


PATTON'S Pure Liquid PAINTS 
are made = 2, ht proportions, of the pro 
materials results—great cove 


“ey a ife—lasting colors, 

so. Freight paid to any R. R. station east of 

Denver. Patten’ - agg Painting Model, ds, New 
of your 


to Increase th 

JAS. ci bAtion Go" ait Milwaukee, W ; 
eg, wie. U. 8. A. 

diss Pataen'e Faseiwet come quay.” 











HALF A CENTURY OF CYCLES. —AN 

interesting history of the cycle from its origin ap to Bee 

present time. The firat crank-driven bicycle. Th 

“ bone-shaker” and its successors. The tricycle. The 

modern wheel. Cycle building a science, Points of im- 
rovrement. ‘The pneumatic tire. A hand and foot cycle. 
ith 9 illustrations. Contained in SCIENTIFIC AMERI- 











W._E. CALDWELJI. CO.,. 
217 E. Main Street, Louisville, Ky. 


CAN byline tye No. t@1:2. Price cents. To be 
bad at this office and from all newsdeaiers. 





Chal 


COAL MINING and 





3” Send for late Catalogue “0.” 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 


The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


HANDLING MACHINERY. 


Branches: CHICAGO—NeEwW YORK. 





GASOLINE 


WE E EI 4 for use in any place or fpr any purpose requiring 
mer. Only a few minutes attention required each day. Guaranteed cost of 
plest most econom 


nis 1 cent per horse power per hour. The sim 
WEBER GAS & GASOLINE ENGINE CO., 102 Southwest Boulevard, KANSAS CITY, MO. 








ENGINE # # 


of opera- 
ical and best power 





bog NEW LICHT 


perfectly 

its light power is 

les. Gas sonoma. 
jets for any lantern, and 

um carbide for sale by 








$5000 ° pasties cash for aia dlauple tdens, patented 


pense, a and particulars. 
i. a. WHANKLIN v MEG. CO. ! Syracuse, N. Y. 


Che Scientitic American 
PUBLICATIONS FOR 1897. 


The prices of the different publications im the United 
States, Canada, and Mexico are as follow: 


RATES BY MAIL. 
Scientifie American (weekly),ome year, - -. $3.00 
“clentific American Supplement (weekly),one year, 5.00 
Export Edition of the Scientific American (month- 
ly) in Spanish and English, - - = 80 
Suilding Bdttion of the Sctontise American 
(monthly), 7 - - 2.580 
COMBINED RATES 
in the Dnited States, Canada, and Mexico. 
~ lentifie American and Supplement, - - = 70 
“centifie American and Building Mdition, - ~- 5.0 
“entific American, pplement t 
Edition, ° baat . e —s 9.0 
Terms TO ForREIGN COUNTRIES. 
e year! sy oo yt st Sepa Amest 
' anon a fore ceunutries ae Ame — 


0. 8. ee 
Money. 


Money. 

. £ ss. d. 

“clentific Ameriean (weekly), - - - $4.00 016 5 

“clentifie American Supplement (weekly) 6.00 1 4 8 
Suilding Edition of the Sctentise Amer. 

ican —- - 30 one 


"xport: Edition of the Scientific bine 

ican (monthly) in 8 sh and Ene- 

ish, a ee en 6 
ComsBineo Rates To Foreian Countries. 


“clentifie American and Supplement, - 8.9 114 11 
“‘ontife Amerioun and Building Bdi- 
tiom. - - © 6@ 16 | 


Sclentine ametiie Scientise | 
Supplement, and Building -~n0@ 252 


. 2 Propprtignate Rates for Six Monthe, 
‘he adev 
+ al or exo. Beate pectane, whieh vo ag, Dee 




















ey have a tone that’s 
alltheirown.. . + - 


THE NEW 823 ‘or excel. 
DEPARTUR 


lence the 
BELLS d fine Benes 


world 
PA Cae RENEW C0. 








be | ary boiler and iron ship work. Applicants will state age, 





pal erth Main ptrocse 
ristol, Conn., U.5. A 












TALKING MACHINES 





ONLY $25. Agents 
CHICACO TALKING MACHINE CO., 


FOREMAN BOILER MAKER WANTED 


First class man who is familiar with marine and station- 


experience, aoionany ave names of previous Warhas 
and must be well recommended. Address, 
t y, 2083 Am. Tract Building, New York city, N. a 





with cuts 
structious for build’r poultry § 
houses and much of interest on 











LIFE PRODUCERS 


THE SUCCESSFUL INCUBATORS. 


LIFE PRESERVERS 
THE SUCCESSFUL BROODERS. 
All aboat them in our catalogue. 








to be derived from 


t for 6 cents. —— 
OES MOINES INCUBATOR CO., Box %, DES MOINES. IA. 
the poultry business 
of Kip to poultry men, 


THE PROF 
toasts mother with « ful description of the 
MONTTOR Inc inc usa ATOR is con- 


genes 
ela eeeT: 
Drop « Forging 


In all its branches done to order, 


Send us samples to figure on. Our work is equal to the 
best done in this country. We make a specialty 
of very intricate work. 


BAGNALL-LOUD BLOCK CO., 

















107 Madison St., CHICAGO. 


162 Commercial Street, <- + BOSTON 


| thought. 








in Ata end aicton 
Prnel, or Shot Gun. and has uot 6 copy af fea HAND nok. NO. 7.A. 


tw of void arenas oo Jast oat. (Mention Seiemefc American.) BE 
ALIVE and send for ene FREK to atloountrt es. deni ramps fer 
IDEAL MPG. CO... Drawer A, New Maven, he 8. A. 


he shuot+ a Rie 


WANTED Man in each to town, toe an small office 

and handle my y gocge. tampand refer- 
ences. Mention this paper. Morris, Cincinnati, O 
DIE Models, Tools, Special aud Soatet antes, 


made to order. Prices ar ¢ 
#8 to % South tn South 6th ) Strect, BROOKLYN, 


[ILIRUANTERs want WANTED no mae 


ICE MACHINES, Cortias Engines. Brewers 





and Bottlers’ Machinery. THe VilTer 
Mra, Co., 899 Clinton street, Milwaukee, Wis. 





TYPE w cee. weos's ya eg on ORK. PORE HINER Y 
| wOVELTIE ts were Ww YORE Gre ett Vou RASEAY ET N.Y. 





THE FADING OF PIGMENTS, —A PA- 
per by Capt. W. DeW. Abney, discussing the action of 
the various rays of the spectrum upon colors. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1036. 
10 —. To be had at this office and from a!! 


xperimental & Model Work 


EX rs & advice free. Gardam & Son, % Sohn 8t.,.N.Y 


DEAPIESS.A.HEs0 Noises curco. 


as glasses helpeyes. NOPAIN. ®b tapers honed, 
Gend to F, Hiseox (o., 858 Bway, B. ¥., for Book and Proofs 7: 


Agente profits per month. Will prove 
re? fe -y New articies juat out. 

A $10 le and terms free. Try us. 
EL *TROG RAPH 0o., B Bend St., N.Y 


X Ray Apparatus 4 


BE. V. BAILLARD, 106 Liberty Street, N. Y¥ 


ELECTRICITY PAPERS 


No. 1. How to make a Dynamo. | Price 10c. h 
No. 2. How to make a Telephone. - 1“ 
No. 3. How to make an Electro Motor. Bubier Pub.Ce. 
No. 4. How to make a Storage Battery. | Lynn, Mass. 
No. 5. How to make a Wimshurst Electric Machine, 


ACETYLENE GAS AND CARBIDE OF 


Caicium.—All about the new illuminant, ite qualities, 
chemistry, pressure of liquefaction, ite probable futere, 
experiments performed with it. A Most valuable series 
of articies, giving in complete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in oa loon, AMERICAN SUPPLEMENT, Nos. 99S 
100 » 1907, 1012, 1014. 1015, 1616, 10°22: 
103. "and 1638, The most recent apparatus of sim- 
ple and more elaborate type described and ilustrated 
in special acetylene Supplement No. 1057, Price 0 
cents each, To be had at this office and from all news- 
deulers. . 


sy 























DIXON’S Write the Smeothest and 
Jast the Longest, 
American Graphite Mention ScreNTIFIC AMERICAN 


PENC Ls and send cents for samples 


worth double the money. 


JOS. DIXON CRUCIBLE ©O., JERSEY City, se] i. 











aN EXCELLENT HOLIDAY GIFT 


For OLD orn YOUNG, 


agers: Science 


By GEO. M. HOPEINS. 


17th Edition, Revised and Enlarged. 





840 pages, 782 fine cuts, substantially and 
beautifully bound. Price.in cloth, by mail, 
#4. Half morocco, $5. 

This splendid work is up to the times. 
{t gives young and old something worthy of 
It bas influenced thonsands of 
men in the choice of a career, it will give 
anyone, young or old, information that will 
enable him to comprehend the great im 
provements of the dxy. It furnisbes sug- 



















Reliabie Goods tn Al) Linas, . 7 





The FAIRBANKS~MORSE 
GAS and GASOLINE ENGINES, 
STEAM: PUMPS, 
FRICTION GLUTGH PULLEYS. 


Sena for Engine Cat. “B,” and Pump Cat. “P.” 
Cine 4 
outevil . “ 
+ fouls Lewes os Angeles, San 









Kansas City, 





engienenet, Sere. ¢ Pe 
San Francisco, 





361 BROADWAY, - 


gestions for hours of instractive recreation. 


Send for illustrated circatar and 
complete table of contents. . 


MUNN & CO., Publishers, 


Office of the... 
SCIENTIFIC AMERICAN, 
NEW YORK. 








od cientific American. 
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420 
ee — 
. > * 
Ma vertisements. POSITIVELY ¢ 
a eg BINARY BATES. . TO ¢ 
aside Page, cac sertion «+75 cents a 
Hack Puge. euch tueertion ---- 81.00 a line PP oe 24. S 
Pm Cages some + ad Advertisements, Special and the world’s knowl. knowl. ¢ 
Wher ralés ere requered Neve another qvocial Mwili'ever have tos 
The above are charges per agate Jine—about eight 2 re 4 eRe * the aster eS hmm you will ever have to secure eure tne werk ric om auch extre gzeromet ) 
words per line. This nc ioe shows the width of the line, wet a tended Plime A to regular rates on Nov. 30, but thousands of cree iv ateve det. te dccalien of time 
aud is set in agate type. vings may head adver- antil C eelecmnes, After caretel we have decided to continue our Offer o wy 4 ply and only ro 
Usements “ the same rate oer seats line, by —_~ asa further means A - this wonderful ‘storehouse of information. me at 7 A At pal he Ay price é 
ment, the jette rtise t t notat enormous 
received at Publication Office ‘as early as Thursday ag te es - wl "help om advertise this most modern and entirely up-to-date heme reference library. ; 
worning tO appear in the following week's issue. No advertisement can do it justice—it is its own most el adv OTHING COULD BE BETTER. ¢ 
reciate thie great It will last « life-time, and always give satis 
° . Your patio, Re sins friend, parents, or Your ¢ children w will mechan coat - Or any eter person wba wiahea t riahes to keep abreast of the of te lanes who nes, oF who ia . 
r} ul "4 2 ¢ in the laadabie enterprise of pie DICTIO FIONAR RY € 


Tested and True. 





siew Wheel In the Werld. 


(HE BLACK MFG. CO.,° ERIE, PA. 


MR. BOOKKEEPER, 


do yor know what the Comp- 
tometer i#t it costs you nothing 
to Gnd out. It will help you out 
on that trial balance. fe insures 
eccuracy. is twice as rapid as the 
Dest accountant and relieves all 
nervous and mental strain. | 


Write for Pamphiet. 
fELT & TARRANT MFG CO. 
2-66 tumors Br. Cnicaco. 


15 WANTE? non FINE TOOLS menersnop, 
ous ©3 BESLY& CO. 


MOMENY. CHICAGO, ILL.USA.—— 
Small Motors for AN Purposes 


Prices from 81 te $15. 
The Best Manufactured. No.1 Motor and 
ome ‘puttit complete, price $1. Nos, 4, 
ands Moters have a Drum Armature 
x RAY OUTFIT, 81%. complete. 
K Ray Book, Bc., cloth We. 
tt?” Bend Sg a new Circular 
and List. 












BOSTON MOTOR CH., 
BRe-ten, Mass, U. 5. A. 


Wise GASOLINE ENGINE 
k RN ee 


te co. 


ng, tt. 


. Guggies Horness, 
Organs. "Pines Sates, Toole 
van the aa rieties sad |00) other artic 
a asuu Lins te Cenoace Sears Co Chiergo nye 





TARNISH 
THICKNE 


Fw BLADE "BEST OF STEEL 


Just E THING SREY gy wall § 188 
CHANDLER 4 ; BARBER BOSTON. 





STON 





The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


Oe 





This Company owns Letters- 
Patent No. 463,569, granted 


to Emile Berliner Novem- 


ner 17, 1891, for a combined 
Telegraph and Telephone, 

covering al! forms of 

Mi 


cr contact Telephones. 


rophone Transmitters 

























my 


sieges fon 








THIS HANDSOME BOOK-CASE FREE OF CHARGE. 


of TiS.TS. CML REREPRNCS LOO, BART Src 


deaver, ippendicitis, 





mace, Germ Thee 


history, development, spelling, pron 


oft A. CONCISE ssnaieonseas Soc rpm Tomy: Mer verre bree Enero Hor Pome om 


to 
HANDSOMELY ILLUSTRATED BOOK of 100 SPECIMEN 
PACES SENT FREE ON REQUEST. 


DON’T FORCET! 


This Special Offer holds good only until Christmas Eve, at 
which time the price will be advanced to $42 to97On cet, 


SUPERB NEW 
contains 


Revised te June 1,1 
not found in rh other 


ency also 
TRIUMPH OF ART 


ONE HUNDRED EDITORS 


a OVER $760,000 TO MAKE IT. 
SE a ee 


an Havigation, and ‘husaveds —_— 
IT 1S THE LATEST AND sesT y DICTIONARY ° of our anna on tae legitimate English word is exhaustively treated as to its origin, 





EDITION 
thousands 


‘6, such as “Roentgen rays, 


——SSas > 39 octave, Grams 
ouble page engravings fo Pe and 3,000 





flosophy, mathematics, mechaiiics, theology, 
pos fr eb a mee 


R IBRAR fro: never before a 
alts a 4 SUP ERB LIBR AR pape pig en BL, on high 5 grade vpte pooss. m J on press, durably bound, and containing 
IT 18 BETTER TH OTHER RICTIONAR because it fs the latest ‘aon most complete, containing near! are 
are in Regent anriageds Pen treating ARIES. Jpeedic subjects than are covered by other cyclopedias = yy rai 





Two EXPERT OPINIONS—THOUSANDS SIMILAR. 


Rev. Dr. Chas. H. Parkharst.—The B 
library condensed into four vol a ton of 
weraiannan and apetheate teenies tiene 








peedic Diemer ts | Seats Smaien” New York.—“It forms in itself a library for 
uced to 40 Iba. of | the busy man edn —— ee DT advance himself in his 
in contenta.” lime, just making « beginning.” 





“s stet« a Seni $1.00, and the four handsome o Cleth 

‘ ié oun $5 pamela Hatt mn ate 420 pe enient Fut Sey nn” #29 
. - month. First im any case is only One > To cast buyess woallow a@insount ef 10 per cont. 
allowance ing 








and furnish the aoe case ~~. of charge; otherwise the boo book case is $1.50, which must be in advance. This cost of keep! 
monthly yt Half-Rassia binding as the mest se: When ord be sure to mention style binding 
wanted. po pate We refer to any Commercial , or Bank in Agents Wanted. (Mention paper.) 


BOOKS CUARANTEED AS REPRESENTED OR MONEY REFUNDED iF RETURNED In TEN DAYS. 








CAUTION! Srmscierearimrcmetsnaty ater ao cals 


Encyclopeedic Dictionary is complete in four volumes, with 5, ecanbe 






fer no 
SYNDICATE PUBLISHING CO., 234 So. Eighth St., Philadelphia. 


rding, pm pte bee ee ‘damaged,” 
as new and original works. The — 
orders except these sent 














PHOTOGRAPHIC 
SIMPLICITY 


Is embodied in the Pocket Kodak. 
EASTMAN KODAK CO. 
|, a Rochester, N. Y. 








Pe! 





RINTING =z 
OUTFITS 


GOLDING & CO.,179 Ft, Hill Sq., Boston, Mass. 


‘6 Brooke, Moulds, Ex Maki N | 
| ‘T8s8. Gla: Glacs ; Articles. Soot SEL Ney | 


PRIESTMAN SAFETY oil ENGINE 


e oo ag m= Institute 


No 
ine. 
Economical. 

wd nd Conventent. Chosen by 
ine Goverrments. Used for 


piel fai ECO. incorp’d, 


30 Bourse Bidg., 











tut. ADELPHIA, I PA. 











PRINTING INKS 
XB SON MUON AMES Tle enah and Lot 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 



















THE ACKNOWLEDGED 


PERF 





isthe Griffin Mill,” wrose 


pease is much less than stamp mills, 


formly sized finished product of from 
' Its capacity is 3 to 4 tons per hour on 






PULVERIZER 


Of All Refractory Substances 


at less cost than any other mill, with perfect success in every instance. 
It will work by either the wet or dry process, and deliver a uni- 


hour on Portland Cement, Quartz Ores, etc. 
Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Bradley Pulverizer Co.., No. 92 State Street, Boston. 






ECT 







first cost, wear, and operating ex- 
and which yields a larger product 







30 to 350 Mesh, with equal facility. 
Phosphate Rock, 1 4 to 2 tons per 











